Automatic Test Generation From Statecharts Using Model Checking by Hong, Hyoung Seok et al.
University of Pennsylvania 
ScholarlyCommons 
Technical Reports (CIS) Department of Computer & Information Science 
1-1-2001 
Automatic Test Generation From Statecharts Using Model 
Checking 
Hyoung Seok Hong 
University of Pennsylvania 
Insup Lee 
University of Pennsylvania, lee@cis.upenn.edu 
Oleg Sokolsky 
University of Pennsylvania, sokolsky@cis.upenn.edu 
Follow this and additional works at: https://repository.upenn.edu/cis_reports 
Recommended Citation 
Hyoung Seok Hong, Insup Lee, and Oleg Sokolsky, "Automatic Test Generation From Statecharts Using 
Model Checking", . January 2001. 
University of Pennsylvania Department of Computer and Information Science Technical Report No. MS-CIS-01-07. 
This paper is posted at ScholarlyCommons. https://repository.upenn.edu/cis_reports/90 
For more information, please contact repository@pobox.upenn.edu. 
Automatic Test Generation From Statecharts Using Model Checking 
Abstract 
This paper describes a method for automatic generation of tests from specifications written in 
Statecharts. These tests are to be applied to an implementation to validate the consistency of the 
implementation with respect to the specification. For test coverage, we adapt the notions of control-flow 
coverage and data-flow coverage used traditionally in software testing to Statecharts. In particular, we 
redefine these notions for Statecharts and formulate test generation problem as finding a 
counterexample during the model checking of a Statecharts specification. The ability to generate a 
counterexample allows test generation to be automatic. 
To illustrate our approach, we show how to translate Statecharts to SMV, after defining the semantics of 
Statecharts using Kripke structures. We, then, describe how to formulate various test coverage criteria in 
CTL, and show how the SMV model checker can be used to generate only executable tests. 
Keywords 
software testing and analysis, specification-based testing, test generation, control and data flow analysis, 
Statecharts, model checking, CTL, SMV 
Comments 
University of Pennsylvania Department of Computer and Information Science Technical Report No. MS-
CIS-01-07. 
This technical report is available at ScholarlyCommons: https://repository.upenn.edu/cis_reports/90 
  	
 	
 ﬀ ﬁﬂﬃ	
ﬃ 	!#"$%
&
(')+*, -.%0/
1.2436587:9;3=<>.?@24A
BDCFEHGJILKNMPOQIRKTS8UVKTSRW
XY24AZ<ﬃCFE6[\247REYB]^M_BD[`A8abEV24C<7dceO7f]gBDCh[i<=Ej9;B7kIl349;2m7d3n2
o@7:9qpr24Cﬀsj9qEQt#B]^uv247:78sﬀtf>qp <789w<
xzym{m|}=~Ynh{Yx^{m}=~}|=HLRŁ~n{m{mny
dVFwvbT NV6wfFVz6NQ¡ ¢F(£j¤ ¥V¤
¦:V ¨§Nw©w ¨ª.F«6V©ªh¬¥§TF6 ­
®°¯
©
¯
NV±V²³¬¢F²³©wN´TN¬¢©´ªµT¶d©¡TV¬q·³¤ ¥©·³V4V¸·³V
¹|}=~@º.h{¼»!½¾
d ¥§h ¢© ¢NﬂT NV6w:£j¤ ¢6¤ZFVz¿8Àw¤
dÁFÂ¡ﬀbFﬃÃ¬¢¤g¡ ¢¤T¬¹ÃV±N ¢6 ¢V±F6 NV6wf£j¤ ¢V¤
ÄNwÅ¿:6§TFV¤6©¡ ¨¡6wÆF£h¤ ¢V¤
FV(À¤
¯
6N¬¢N±Tª
¤
¯
N¶©wF¬¢N©w6·Ç´QF ¥©·ÈF¤T·Ç´
ÉfÊ6ËÌÂÍÏÎ°ÐgÌ
Ñ¸ÒQÓÈÔ¸ÕQÖgÕT×Ø¹ÙÚ×ÔqÛ;ØqÓÇÜF×Ô¹ÖRÝr×;ÞqÒ°ßÚÙfàáßØ¹ÖãâÚÞqßgÝlÖÏÞqÓÈÛﬃäg×å°×ÂØæÖÏÞqÓÇßåbßãàjÞç×wÔÞæÔ¸àáØçßÝPÔÕF×ÛÂÓ³èFÛÂÖÏÞqÓÇßåQÔ¸é¹ØqÓ³ÞçÞç×Âå
ÓÈåbêÞqÖãÞç×wÛæÒQÖãØçÞqÔë6Ñ¸ÒQ×Ôç×4Þq×ÔÞqÔÖgØç×nÞqßÜT×=ÖgÕ°Õ°ìÈÓÇ×wÙLÞqßDÖãå ÓÇÝrÕ°ìÈ×ÂÝr×åÞæÖÏÞqÓÇßåRÞqßíÏÖãìÈÓÈÙ°ÖãÞç×¸ÞqÒ°×=Û;ßåQÔÓîÔÞç×ÂåTÛ;ïDßgà
ÞqÒ°×ÓÈÝrÕ°ìÈ×ÂÝr×ÂåÞqÖãÞçÓÈßgåbé¹ÓÇÞçÒfØç×wÔÕF×Û;ÞÞçßÞqÒ°×ÔçÕF×Û;ÓÇèTÛÖÏÞçÓÈßgåhëVðQßgØmÞç×ÔÞnÛÂßÏíg×ØqÖgäg×gñÏén×ÖÙ°ÖãÕÚÞmÞçÒ°×å°ßãÞqÓÇßåQÔßgà
ÛÂßgåÞçØqßgìÇò¢óQßÏé
ÛÂßÏíg×ÂØæÖãä×6ÖgåQÙÙ°ÖãÞqÖÏò¢óQßÏé!Û;ßÏíg×ØqÖgäg×6âQÔç×ÙﬃÞçØæÖgÙ°Ó³ÞqÓÇßåQÖãìÈìÇïÓÇåDÔçßãàôÞé¸ÖãØq×6Þç×wÔÞqÓÇå°ä=ÞçßêÞæÖÏÞq×ÛæÒQÖgØÞæÔÂë
õöårÕQÖgØÞqÓÈÛÂâ°ìîÖãØwñÏé4×¹Øq×ÙÚ×ÂèQå°×nÞçÒQ×Ôç×nåQßãÞçÓÈßgåTÔVàáßgØmêÞæÖÏÞq×ÛæÒQÖgØÞæÔ6ÖgåQÙRàáßgØqÝLâ°ìîÖÏÞq×mÞq×ÔÞäg×å°×ÂØæÖÏÞqÓÇßåLÕ°ØqßgÜ°ìÈ×ÂÝ÷ÖgÔ
èTåQÙÚÓÈå°äfÖlÛ;ßâ°åÞç×Øç×ÂøÚÖgÝrÕ°ìÇ×ÙÚâQØçÓÈå°ä ÞçÒ°×LÝ ßÚÙÚ×ìjÛæÒ°×wÛæùÓÇå°ärßgàVÖbêÞæÖÏÞq×ÛæÒQÖgØÞæÔ¹ÔÕF×ÛÂÓ³èTÛÖÏÞqÓÇßåë4Ñ¸Ò°×DÖgÜ°ÓÈìÇÓÇÞï
Þqßläg×å°×ÂØæÖÏÞq×ﬃÖrÛ;ßâ°åÞç×Øç×ÂøÚÖgÝrÕ°ìÇ×ÖãìÈìÈßÏé=ÔnÞç×ÔÞ=äg×å°×ÂØæÖÏÞqÓÇßåbÞqß ÜF×DÖãâ°ÞçßgÝlÖãÞçÓîÛãë
ÑjßLÓÈìÈìÇâQÔÞçØæÖÏÞq×ßâ°ØnÖgÕ°Õ°ØqßÖÛæÒñgén×ÔçÒ°ßÏé.Ò°ßÏéﬂÞqßDÞçØæÖãåTÔìîÖÏÞq×ﬃêÞæÖÏÞç×wÛæÒQÖãØçÞqÔÞçßlêÚúûRñÖãàôÞç×ØnÙÚ×ÂèQå°ÓÈå°äDÞqÒ°×
Ôç×ÂÝlÖgåÞqÓÈÛÔ=ßgàêÞqÖÏÞq×ÛæÒQÖgØÞæÔ¹âQÔçÓÇåQäfüØçÓÈÕ°ù×DÔÞqØçâQÛ;Þçâ°Øq×Ôëný
×ñQÞqÒ°×ÂåñNÙÚ×wÔçÛÂØçÓÈÜT×LÒ°ßÏéÞçßlàáßØçÝRâ°ìÈÖãÞç×íÏÖãØqÓÈßgâQÔ
Þq×ÔÞÛÂßÏíg×ØqÖgäg×DÛ;ØqÓÇÞç×ÂØqÓîÖlÓÇåßþnÑ ñﬀÖãåTÙZÔçÒ°ßÏéÒ°ßÏéÞçÒ°×lêÚúû ÝrßÚÙÚ×ÂìÁÛæÒ°×wÛæùg×ØÛÂÖgåZÜF×RâQÔç×ÙÆÞçß:äg×ÂåQ×ÂØæÖÏÞç×
ßå°ìÈïb×;øÚ×ÛÂâÚÞqÖgÜ°ìÈ×Þç×ÔÞqÔë

	
ÍjË
ÔçßãàôÞé¸ÖãØq×Þq×ÔÞçÓÈå°ä8ÖgåQÙÆÖgåQÖãìÈïÚÔÓîÔÂñﬀÔçÕT×wÛ;ÓÇèTÛÂÖãÞçÓÈßgåÚò­ÜQÖÔ×wÙ8Þç×ÔÞçÓÈå°äTñNÞç×ÔÞäg×ÂåQ×ÂØæÖÏÞçÓÈßgåhñFÛÂßgåÞçØqßgì
ÖgåQÙdÙ°ÖÏÞæÖRóQßÏé^ÖgåQÖãìÈïÚÔÓîÔÂñ°êÞæÖÏÞq×ÛæÒQÖgØÞæÔÂñÚÝrßÚÙÚ×ÂìÛæÒQ×ÛæùÓÇåQäQñTþnÑ ñQê°úû
ﬀﬁﬂﬃ "!#ﬂ$ﬁ%&&(')ﬁ*+,-"&.ﬂ$ﬁ*/02135476#68:9<;=;=>)>)?=@=;5A135476BC3D9E;=F)@)GIH=H$@5AJK8MLONPJKJMQR=Rﬃ9<;)>$9ST9<@=G);=GUAJM8ML
NKJPJMQR=R9E;)>$9ST9<@$?IV=VUA.NKJK8KWXJYBE:L[Z\L^]BCD_3`4G=G)V5SRﬃ9<@=@ﬃ9C6_9SF)@IFAaﬂ)-.+`LP1P8b1^@)@=@USﬀ?)9<;=Fﬃ9ST9<@IR$@IR\cdZ`eP8MBﬁf g
  	
	
ﬀﬂﬁﬃ ﬀﬂ!"$#&%')(*%'##&%'ﬁ,+.-0/1ﬀﬂ2-3ﬀ4%'ﬁ5(6"ﬁﬀ1798$-0ﬁ25ﬀ1!%'ﬁ$%0:";#%'ﬀ1#&*<=(*%'ﬁ8#>ﬀﬂﬁﬃ?-0(*ﬀ4+@ﬀ4ﬀ4ﬀﬂﬁ
"A2B+0/4%0CD#&ﬁ9E%0:%0:F=GH-3I;%0I"-3I62G$-3I;JK#BL)M"BIB:F%0I0N.(6"ﬁﬀ1798E:O%0I-08%'#-32P(*%'ﬁI68D(*ﬀ4%'ﬁ
%0:"ﬀ4ﬃ'"@<=7K8-0/ﬂﬀﬂ=J 8Dﬀ4E-3I;ﬀﬂ#&CQ%0I-0ﬁ9!%-0(*BI6-0ﬀﬂﬁ"$(*%0II(*ﬁ6E%0:ﬀﬂ#&CR/4#&ﬁ9-3ﬀ4%'ﬁ	G?ﬀﬂ"SICQ(*
%>CQ(BﬀUT(B-3ﬀ4%'ﬁV-0ﬁ2W2(*I-0",2B+0/4%0CD#&ﬁ9Mﬀﬂ#-0ﬁ2X(*%'BL
Y
ﬁZ"ﬀﬂCD-3CQBINQG;&-022I6?"PCDI%0[D/4#\%0:Aﬃ0ﬁBI]-3ﬀ4%'ﬁ^:OI6%'#\:F%0I6#-0/)CQ(BﬀUT(B-3ﬀ4%'ﬁGMI6ﬀ4ﬁZﬀﬂﬁ
_
-3(]"-3Ia`Ubc0d$"-3"D-+0X[QBﬁeG?ﬀﬂ2/4Jf82g:F%0ICQ(Bﬀ4:FJKﬀ1ﬁﬃWI-0(*ﬀ4+0WJK#>BL
_
-3(]"-3I>(B-0ﬁh[Q
IBﬃ'-3I622f-0S*iKﬁD22ZTRﬁﬀ4-3>#>-0(6"ﬀﬂﬁjlkAm
_@nfo
"-38CCQ%0I "&"ﬀ4BI]-3I6(6"ﬀ1(B-0/-0ﬁD2f(*%'ﬁ(B8IIﬁ9
I68D(*8IV%'ﬁ>-3;-0ﬁ2"M(*%'##P8ﬁﬀﬂ(B-3ﬀ4%'ﬁp#&(6"D-0ﬁﬀﬂ#q"I%'8ﬃ'"&B+0ﬁ9A[I6%'-02(B-0ﬀﬂﬁﬃLsr #&%'ﬁﬃ5B+0BI6-0/
+3-3I6ﬀﬂ-0ﬁ9%0:
_
-3(6"-3I6t(*%'ﬁﬀﬂ2BI2,ﬀ1ﬁ5"V/ﬂﬀﬂBI6-38I`uc.dvN0"ﬀﬂCD-3CQBI(*%'ﬁD(*ﬁwI6-3t%'ﬁ,"
_
rsMk
n
rs?k
#-0ﬁ9ﬀﬂ(B:O%0I
_
-3(6"D-3IM`Ub*x0dvLty8IE-3CCDI%'-0(6"	N0"%zG;B+0BI{N'(B-0ﬁ5[QAﬀﬂ#>#&2ﬀﬂ-3/4J-3CCD/1ﬀ42S%?%0"BI+3-3I6ﬀﬂ-0ﬁ9
%0:
_
-3(6"D-3I#-0ﬁwﬀ1(BBN:O%0I*i@-0#CD/40N"|
n~}_
-3(]"-3I`u0.dvL
r
_
-3(6"-3I6MCQ(BﬀUTR(B-3ﬀ4%'ﬁJ9CDﬀ1(B-0/ﬂ/4J>-0/ﬂ/ﬂ%{G?H-0ﬁﬀﬂﬁ@TRﬁDﬀ4ﬁK8#,[BI$%0:E*i@(B8ﬀ4%'ﬁDV-0ﬁ2"ﬁ(**i@"D-08<
ﬀ4+0ﬀﬂﬁﬃﬀ1 ﬀ1#&CQ%'ﬀ4[D/ﬂ0NG?"ﬀﬂ(]"ZI798Dﬀ4I -0/ﬂ/",CQ%'6ﬀ4[D/4,*iK(B8ﬀﬂ%'ﬁ [CQBI:F%0I6#&2	LSM",CI6B+.-0/4ﬁ9
ﬀﬂﬁﬃ&CI6-0(*ﬀﬂ(*SﬀﬂH%(*%'ﬁI68(*M-M8Dﬀ40N"-3MﬀﬂBN-PTRﬁDﬀ4 BV%0:M798ﬁD(*M-0(B(*%0I62ﬀﬂﬁﬃP%p%'#&
/4(*ﬀﬂ%'ﬁ(*I6ﬀ4BI]ﬀﬂ-@NE(B-0/ﬂ/42(*%{+0BI6-3ﬃ0X(*I6ﬀ4BI]ﬀﬂ-@L>M"ﬀ1CD-3CQBI5(*%'ﬁﬀﬂ2BI6S-X:l-0#ﬀﬂ/4J~%0:$,(*%{+0BI]-3ﬃ0(*I]ﬀ4BI6ﬀﬂ-
[D-02e%'ﬁe"pD%{Gﬀﬂﬁ:O%0I6#>-3ﬀ4%'ﬁ%0:?[%0"h(*%'ﬁ9I%'/H-0ﬁ2h2-3-^2(*I6ﬀﬂ[2gﬀﬂﬁ
_
-3(6"-3I6BL
_
ﬀﬂﬁ(*#-0ﬁK8-0/
(*%'ﬁI]8(*ﬀ4%'ﬁ%0:	;8ﬀﬂtﬀﬂtﬀ1#&*<=(*%'ﬁ8#>ﬀﬂﬁﬃ-0ﬁ2>BII%0I<vCI6%'ﬁ0Nw-08%'#-3ﬀ1(?ﬃ0ﬁBI]-3ﬀ4%'ﬁ>%0:Q$8ﬀ4;ﬀﬂ
2ﬀﬂI6-3[D/4M%&ﬀﬂ#CI%{+0"798-0/1ﬀ4=J-0ﬁ2CI6%K28D(*ﬀ4+Kﬀﬂ=J%0:!ﬀﬂﬁﬃLtM"ﬀﬂACD-3CQBI;CI6ﬁw$-0ﬁ-3CCI%'-0(]""-3
ﬀﬂﬁ9+0%'/4+0H"S-3CCD/1ﬀﬂ(B-3ﬀ4%'ﬁp%0:E"#&CQ%0I6-0/Q/4%0ﬃ'ﬀﬂ(H
}
`uŁ3d	-0ﬁD2ﬀﬂVJK#,[Q%'/ﬂﬀﬂ(#&%K2/R(]"(0BI
_@na
`u0c.d	%
$ﬃ0ﬁBI6-3ﬀ4%'ﬁp:FI%'#
_
-3(6"-3IL$ﬀ4+0ﬁ-5SI]ﬀ4C0?I]8(*8I?#%K2/D%0:!-5J@#-0ﬁ2-#&CQ%0I6-0/R/4%0ﬃ'ﬀﬂ(
:F%0I6#,8D/ﬂ-@NH
}
#&%@2/	(6"(6Kﬀ1ﬁﬃ>CI6%{+@ﬀﬂ2Vﬀ4"BI?->(B/ﬂ-0ﬀ1#"-3M"5:O%0I6#P8/ﬂ-&ﬀ1M-3ﬀﬂTR2WﬀﬂﬁX",#&%K2/	%0I
/ﬂ->(*%'8ﬁwBI6*i@-0#&CR/4:l-0/ﬂﬀ4:FJKﬀ1ﬁﬃ,"S:O%0I6#P8/ﬂ-@L
r ﬁ&%{+0BI6+Kﬀ4BG%0:R%'8IA-3CCI%'-0(]"ﬀﬂs"%{G?ﬁﬀ1ﬁ&mﬀﬂﬃ'8Ib3LsM"VCI6%0[D/4#%0:Qtﬃ0ﬁBI6-3ﬀﬂ%'ﬁﬀﬂ):F%0I6#,8D/ﬂ-32
-0-gV
}
#&%@2/V(6"(@ﬀﬂﬁﬃfCI%0[R/4#XLrﬃ'ﬀﬂ+0ﬁ(*%{+0BI6-3ﬃ0^(*I6ﬀ4BI]ﬀ4%'ﬁﬀﬂ*i@CI2-0>-fCD-3I6-0#&BBI]ﬀ4B2
(*%'/ﬂ/4(*ﬀﬂ%'ﬁ%0:S:F%0I6#,8D/ﬂ-0ﬀﬂﬁH
}
"D-3p-3IZﬀﬂﬁ-0ﬁ9ﬀﬂ-32:F%0I-ﬃ'ﬀ4+0ﬁ
_
-3(6"-3I6C(Bﬀ4TR(B-3ﬀ4%'ﬁ	LkA-0(]"
:F%0I6#,8D/ﬂ-p2(*I6ﬀ4[Q -S798ﬁ(*ﬀﬂﬁZ-3[DI6-0(*SBI6#>Sﬀﬂﬁ^8(6"^-GH-JZ"-3S":O%0I]#,8/1-pﬀﬂ I68ﬀﬂ:A-0ﬁ2
%'ﬁ/4Jﬀﬂ:H-Z-3(]"-3ICQ(BﬀUTR(B-3ﬀﬂ%'ﬁ2%K>0H-0/ﬂ/4%{G"p&798ﬁ(*0L
Y
:V"CQ(BﬀUTR(B-3ﬀ4%'ﬁe"-05TRﬁﬀ4
-3>CD-0(*0N!G$(B-0ﬁ8&-X#&%@2/s(6"(@ﬀﬂﬁﬃX%K%'/s%W(6"(6^-0(6":F%0I6#P8/ﬂ--3ﬃ'-0ﬀﬂﬁS"&CQ(BﬀUTR(B-3ﬀ4%'ﬁ	L
Y
:
" 7K8ﬁ(*,2(*I6ﬀ4[Q2X[KJ":F%0I6#P8/ﬂ-(B-0ﬁa[5CBI6:O%0I6#2X[9J",CQ(BﬀUTR(B-3ﬀ4%'ﬁ	NR#&%K2/!(6"(6Kﬀ1ﬁﬃ
G?ﬀﬂ/1/s:F-0ﬀ1/t-0ﬁ2g">%K%'/$G?ﬀﬂ/ﬂ/)ﬃ0ﬁBI]-3-~(*%'8ﬁ9BI*i@-0#CD/4ﬃ'ﬀ4+Kﬀ1ﬁﬃa-0ﬁg*iK(B8ﬀﬂ%'ﬁg7K8ﬁ(*"-3P*iKCR/ﬂ-0ﬀﬂﬁ
G?"9Jp"S:O%0I6#P8/ﬂ-&(B-0ﬁDﬁ%0M[Q-3ﬀﬂTR2	LsM"ﬀﬂV(*%'8ﬁ9BI*i-0#&CD/4,ﬀﬂH-0ﬀﬂ/4J#-3CCQ2ﬀﬂﬁ9%"S 7K8ﬁ(*
[KJpCI6%.(*ﬀﬂﬁﬃﬀ4V%'ﬁw%p"S%0[DBI6+.-3[D/ﬂSB+0ﬁw%0:"5CQ(BﬀUTR(B-3ﬀ4%'ﬁ!L
M"W(*%'ﬁwI6ﬀﬂ[D8ﬀ4%'ﬁP%0: "ﬀﬂCD-3CQBI(B-0ﬁ[QX8#>#-3I6ﬀ4B2-0&:F%'/ﬂ/4%zG?BLhfWﬃ'ﬀ4+0W-^:F%0I6#-0/?#-0ﬁ9ﬀﬂ(B
:F%0I
_
-3(]"-3I(*%'ﬁﬀ1ﬁw,G?ﬀ4"f"
_
rsMk
n
rsMkﬀﬂﬁ:F%0I6#-0/AﬀﬂﬁwBI6CIB-3ﬀ4%'ﬁ	Lf-3CCD/4J^-~:F-0#ﬀ1/4J~%0:
(*%'ﬁ9I%'/U<D%zG-0ﬁD2p2-3-.<R%{G(*%{+0BI]-3ﬃ0(*I6ﬀ4BI6ﬀﬂ-5%
_
-3(6"-3IV-0ﬁD2>ﬃ'ﬀ4+0-&H
}
(6"-3I6-0(*BI]ﬀ4-3ﬀ4%'ﬁ%0:!-0(]"
(*%{+0BI]-3ﬃ0P(*I6ﬀﬂBI6ﬀ4%'ﬁ	Lsm)ﬀﬂﬁ-0/ﬂ/ﬂJ0N9G$2#&%'ﬁI6-35"%zG%>8
_@n~
N-0ﬁ%3 <v"*<="/4:sV
}
#&%@2/Q(6"(6Kﬀ1ﬁﬃ
%K%'/NA:F%0I&"XCD8I6C%'>%0:-08%'#-3ﬀﬂ(ﬃ0ﬁBI]-3ﬀ4%'ﬁ%0:?8ﬀ4:FI%'#¡-f-3(]"-3I>CQ(BﬀUT(B-3ﬀ4%'ﬁeG?ﬀ4"
ICQ(*V%>-ﬃ'ﬀ4+0ﬁa(*%z+0BI6-3ﬃ0P(*I]ﬀ4BI6ﬀ4%'ﬁ	L
¢£K¤F¥¦{£K§¨©Dª.«)¬
­ﬀ12/4J9<=82a#%K2/1?:F%0II6-0(*ﬀ4+0J@# :O%'8Dﬁ2aﬀﬂﬁ~"Pﬀﬂﬁﬃ/ﬂﬀ4BI]-38I,ﬀ1ﬁ(B/ﬂ82
TRﬁﬀﬂA-3H#-0(6"ﬀ1ﬁ$jlm
_@nfo
N.CQ(Bﬀﬂ-0/ﬂ/4Jﬀﬂﬁ"-3I]2G$-3I6Aﬀﬂﬁﬃ-0ﬁ25CI%0%@(*%'/9(*%'ﬁ:F%0I6#-0ﬁD(*AﬀﬂﬁﬃL)m
_@n
<
[D-02,ﬀﬂﬁﬃ #&B"%K2CI6ﬀ1#-3I6ﬀﬂ/4J:O%@(B8%'ﬁP"$(*%'ﬁ9I%'/U<R%{Gh%0I6ﬀ4ﬁ92Pﬃ0ﬁBI6-3ﬀ4%'ﬁ8(]"P-0I6-0ﬁ6ﬀ4ﬀ4%'ﬁ
%'8IN8ﬁﬀﬂ7K8*<=ﬀﬂﬁCR8<v%'8CD8798ﬁ(*0NE2ﬀﬂﬀﬂﬁﬃ'8ﬀﬂ6"ﬀﬂﬁﬃ7K8ﬁ(*0N-0ﬁ2f(6"-3I]-0(*BI6ﬀ4ﬀﬂﬁﬃW798ﬁD(*ajlBa` xN
3®3ds:F%0I68I+0BJ
o
L
Y
ﬁZCI%0%@(*%'/)(*%'ﬁ:F%0I6#-0ﬁ(*&ﬀ1ﬁﬃNQ"&#&B"%@2"-+0&[QBﬁZ*i@ﬁﬀ4+0/4J~-3CCD/ﬂﬀ42a%
b
SMV program
CTL
formulas
tr
an
sla
te
criterion
test coverage
Statecharts
specification
test suiteSMV
in
sta
nt
ia
te
mﬀﬂﬃ'8I&b Hy +0BI6+Kﬀ4BG%0:)?ﬃ0ﬁBI6-3ﬀ4%'ﬁ
:F%0I6#-0/Q2(*I6ﬀﬂCﬀ4%'ﬁ(]"ﬁﬀﬂ7K8S`Ubzd!8(]"-0
_ }
-0ﬁ2pk;/ﬂ/40N-0ﬁ2-Pﬁ98D#5[QBI$%0:-08%'#-32%K%'/ﬂV"-{+0
[QBﬁa2B+0/ﬂ%0C2gjF:O%0I8I+0BJ0NB`UbB®0d
o
LMH%'#&CD-3I2a%>"P#&B"%@2BNG$,-3I6,-3[D/45%>CI%z+Kﬀ12*i@CD/ﬂﬀﬂ(Bﬀ4
(*%{+0BI]-3ﬃ0P(*I6ﬀﬂBI6ﬀﬂ-:F%0I?2-3-.<=2BCQﬁ2ﬁ9M[Q"-{+Kﬀ4%0I]BL
k;m
_n
A*iKﬁ2>m
_n
AG?ﬀ4"&+3-3I6ﬀﬂ-3[D/ﬂ)%58CCQ%0I)"CQ(BﬀUTR(B-3ﬀ4%'ﬁ&%0:	-JK# G?ﬀ4"2-3-+.-3I6ﬀ1-3[D/4
-0ﬁ2g%0CQBI6-3ﬀ4%'ﬁ5%'ﬁg"#XL
Y
:V"-3CD-0(*p%0:M-0ﬁhk;m
_n
ﬀﬂSTRﬁDﬀ40N)%'ﬁp(B-0ﬁe%0[-0ﬀﬂﬁg"p798ﬀﬂ+.-0/4ﬁ9
m
_@n
[KJa8ﬁ:F%'/ﬂ2ﬀ1ﬁﬃ&"kAm
_@n
LM"K8ﬀﬂﬁﬃ[D-02Z%'ﬁ^kAm
_@n
 G?ﬀ4"WTRﬁﬀ4P-3&CD-0(*&ﬀﬂI28(*2Zﬀﬂﬁ
CI6ﬀ1ﬁ(Bﬀ4CD/4?%Pﬀﬂﬁﬃ[D-02%'ﬁ%0I62ﬀ1ﬁ-3IJ>m
_@n
BLtM"ﬀ1;-3CCDI%'-0(6"	N"%{G$B+0BIN8@ QBI6H:FI%'#"G;/ﬂ/4<vKﬁ%zG?ﬁ
-3*i@CD/4%'ﬀ4%'ﬁpCI%0[R/4# G?"Dﬀﬂ(6"#-30HHﬃ0ﬁBI6-3ﬀﬂ%'ﬁp%0:FﬁXﬀﬂ#&CDI6-0(*ﬀﬂ(B-0/L)kt+0ﬁG?"ﬁ>Hﬃ0ﬁBI]-3ﬀ4%'ﬁ
ﬀﬂ):F-0ﬀ4[D/ﬂ0N0"ﬀﬂ)-3CCI%'-0(]"ﬀﬂ)%0:Fﬁﬀﬂ#&CDI6-0(*ﬀﬂ(B-0/K[Q(B-08V%0:"Vs*i@CD/4%'ﬀ4%'ﬁCDI%0[D/4#XN0ﬀLu0L4Nw"Mﬁ98D#5[QBI
%0:s(*%'ﬁI68D(*2X?#>ﬀ4ﬃ'"wV[QS%K%>"K8ﬃ0%[Q-3CCD/1ﬀ42%>ﬀﬂ#&CD/ﬂ#&ﬁw-3ﬀﬂ%'ﬁV8ﬁ2BIVBL
rqCDI%'#ﬀﬂﬀ1ﬁﬃ-0/4BI6ﬁ-3ﬀﬂ+0Pﬀﬂ?%X-3CCD/4JX(*%'ﬁ9+0ﬁwﬀ4%'ﬁD-0/%0:OG$-3Iﬀ1ﬁﬃp(]"ﬁﬀﬂ7K8%p",ﬃ0ﬁBI]-3ﬀ4%'ﬁ
%0:V,:OI6%'# kAm
_@n
BL
Y
ﬁ"ﬀﬂ5-3CCI%'-0(]"	Ns-0ﬁkAm
_@n
ﬀ1SI6-0ﬁ:F%0I6#&2gﬀﬂﬁ9%~-XR%{G ﬃ0I]-3CD""-3P#&%@2/ﬂ
[Q%0"f">(*%'ﬁ9I%'/;-0ﬁ22-3-XD%{G %0:$">kAm
_@n
-0ﬁ2f"ﬁ,-3Iﬃ0ﬁBI6-32g[KJ^ﬀ12ﬁwﬀﬂ:OJ@ﬀﬂﬁﬃ(*%'ﬁwI6%'/
-0ﬁ2p2-3-SD%zGﬀﬂﬁ:O%0I6#>-3ﬀ4%'ﬁ8(]">-0;2*TRﬁﬀ4ﬀﬂ%'ﬁs-0ﬁ2>8Dt%0:Q+3-3I6ﬀﬂ-3[D/4Aﬀﬂﬁ&"?D%{Gﬃ0I6-3CD"~`uc3®0dvLtM"VD%zGV<
ﬃ0I6-3CD"Hﬃ0ﬁBI]-3ﬀ4%'ﬁ#&B"%@2ﬀ1;-0/ﬂ%P-3CCR/ﬂﬀ42%
_
-3(]"-3I5`Ub3dvLtM"ﬀﬂ$-3CCI%'-0(]"-3[DI6-0(*H:FI%'#"
+3-0/ﬂ8H%0:+.-3I6ﬀ1-3[D/4H-0ﬁ2X"ﬁ(*ﬀﬂH(B-0ﬁW[S-3CCR/ﬂﬀﬂ(B-3[D/4B+0ﬁaﬀ4:E"-35CR-0(*ﬀﬂVﬀﬂﬁ@TRﬁDﬀ40L?"S-3CCI%'-0(]"	N
"%zG;B+0BINI7K8ﬀ4IMC%'BI6ﬀ4%0I?-0ﬁ-0/ﬂJKﬀ1V8(6"~-0JK#,[Q%'/ﬂﬀﬂ( *iK(B8ﬀ4%'ﬁa%0I (*%'ﬁI6-0ﬀ1ﬁw?%'/4+Kﬀ1ﬁﬃ&%p2BBI]#ﬀﬂﬁ
"*i@(B8-3[Dﬀ1/ﬂﬀ4=Jp%0:)?-0ﬁ2W:O%0IM""/4(*ﬀﬂ%'ﬁX%0:)+.-3I6ﬀ1-3[D/4+.-0/18VG?"ﬀ1(6"X#-30M*i@(B8-3[D/40L
M"-3CCI%'-0(]"WG$5-02+0%@(B-3P"BI65ﬀﬂH[D-02a%'ﬁXI6-0ﬁ6/ﬂ-3ﬀﬂﬁﬃ
_
-3(]"-3I ﬀﬂﬁ9%>SI6ﬀ4CD0I68(*8I-0ﬁ2
-0/ﬂ%,8@ QBI6s:FI%'#q"?-3?*i@CD/4%'ﬀ4%'ﬁCI%0[D/4#WL	%{G$B+0BIN@"?:F%0I6#P8/ﬂ-3ﬀ4%'ﬁ%0:Q;ﬃ0ﬁBI6-3ﬀ4%'ﬁp-0A#&%@2/
(6"(@ﬀﬂﬁﬃﬀﬂﬁ&%'8IH-3CCI%'-0(]">ﬁD-3[D/4t"8%0:!J@#5[Q%'/ﬂﬀﬂ(V#%K2/R(6"(6Kﬀ1ﬁﬃ`
zdvN-5(6"ﬁﬀ1798?"-3$"D-0A[QBﬁ
CI%z+0ﬁ68(B(*:l8/V:F%0Ip(*%'ﬁ9I%'/ﬂ/ﬂﬀ1ﬁﬃf"~-3a*i@CD/4%'ﬀ4%'ﬁCI%0[D/4#WL
_
(*%'ﬁ2!N$%'8Ip-3CCI6%'-0(6"%{+0BI6(*%'#&
"&*i@CD/4%'ﬀﬂ%'ﬁCI6%0[D/4# [9Je8ﬀﬂﬁﬃ~"D%{G ﬀ1ﬁ:O%0I]#-3ﬀ4%'ﬁg%0:?[Q%0"(*%'ﬁwI6%'/V-0ﬁ2h2-3-f2(*I6ﬀﬂ[2gﬀﬂﬁ
CQ(BﬀUTR(B-3ﬀﬂ%'ﬁ/ﬂﬀ40"D%zGV<vﬃ0I6-3CD"-3CDCI%'-0(6"!Lm)ﬀﬂﬁD-0/ﬂ/4J0N	%'8I-3CCDI%'-0(6"(B-0ﬁ[&Bﬁ-0(*%'#&CD/4#ﬁw-3IJ
%" D%{GM<vﬃ0I6-3CD"-3CCI%'-0(]"	L$yﬁp"%'ﬁS"-0ﬁ2!NwD%zGﬃ0I6-3CD"H(B-0ﬁ[Q (*%'ﬁDI68(*2:F%0IVJK#$"-3M-3I
ﬁ%0$TRﬁﬀﬂ*<=-30L;yﬁ" %0"BIM"-0ﬁ2	N9%'8IV-3CCI%'-0(]"X"-0$"-02+.-0ﬁ9-3ﬃ0S"-3H%'ﬁ/4J>*iK(B8-3[R/4V-3I
CI%@28(*2!L
$%'ﬁDﬁ(*ﬀ4%'ﬁ>[BG;Bﬁﬃ0ﬁBI6-3ﬀ4%'ﬁ­-0ﬁ2#&%K2/?(6"(@ﬀﬂﬁﬃg"D-0[QBﬁ (*%'ﬁ6ﬀﬂ2BI2 CIB+@ﬀ4%'8/4Jeﬀﬂﬁ
"/ﬂﬀ4BI6-38I0Lrq%K%'/"-38 ﬃ0ﬁBI6-3ﬀ4%'ﬁ^-0/4ﬃ0%0I]ﬀ4"#ﬀﬂﬁCDﬀﬂI2X[KJa#&%@2/E(]"(@ﬀﬂﬁﬃX-0/4ﬃ0%0I6ﬀﬂ"#
ﬀﬂP2(*I6ﬀﬂ[2ﬀﬂﬁ­`Ub3dvLZPﬃ0ﬁBI6-3ﬀ4%'ﬁh8ﬀ1ﬁﬃa(*%'8ﬁ9BI*i-0#&CD/4(*%'ﬁI]8(*2e[9J-Z#&%@2/A(]"(0BIp"-0
[QBﬁ-3CCD/ﬂﬀﬂ2eﬀ1ﬁB+0BI6-0/M(*%'ﬁ9*iKL
n
8-3ﬀ4%'ﬁ-0ﬁ-0/4J@ﬀﬂ&ﬀ1&82ﬀﬂﬁe"a-3CDCI%'-0(6"%0:`Ub*dvL
Y
ﬁ `{dvN$
ﬃ0ﬁBI6-3ﬀﬂ%'ﬁﬀﬂCQBI:F%0I6#&2^:FI%'# 8BI<=CQ(BﬀUTD2Z#&CQ%0I6-0/s:F%0I6#P8/ﬂ-0BNEG?"ﬀﬂ/4ﬀﬂﬁ`Ub0b*d;ﬀﬂﬁﬃXCD8ICQ%'S-3I
82p%Pﬃ0ﬁBI6-3SBL%(*%'ﬁﬀﬂ2BI]-3ﬀ4%'ﬁpﬀ1Aﬃ'ﬀ4+0ﬁp%&(*%{+0BI6-3ﬃ0,(*I6ﬀ4BI6ﬀﬂ-@L
_
B+0BI]-0/R(*%'ﬁ9I%'/U<D%zG(*%{+0BI6-3ﬃ0
(*I6ﬀ4BI]ﬀﬂ-X-3Ip(*%'ﬁDﬀﬂ2BI2fﬀ1ﬁ `Ub.dvLfp-3Iﬁ%05-GH-3Ip%0:H-0ﬁ9JfG$%0I^"-35(*%'ﬁﬀ12BI6S"p#&%K2/t(6"(6Kﬀ1ﬁﬃ
-3CCI6%'-0(6"W%p2-3-.<D%{G %0I6ﬀ4ﬁ92W?ﬃ0ﬁBI6-3ﬀ4%'ﬁ	L

  ªR¥w¥¦F©	 ©	
p¦E£¥t£Kªw¬
_
(*ﬀ4%'ﬁ^I6B+Kﬀ4BG&CI/ﬂﬀ1#ﬀﬂﬁ-3I6ﬀﬂ5%0:
_
-3(]"-3I-0ﬁ2H
}
#&%@2/
(6"(@ﬀﬂﬁﬃL
_
(*ﬀ4%'ﬁ&c?ﬃ'ﬀ4+0)-?:F%0I6#-0/K2*TRﬁﬀﬂﬀ4%'ﬁ%0:"
_
rsMk
n
rsMk^#>-0ﬁwﬀﬂ(B):F%0I
_
-3(6"-3I6tﬀﬂﬁBI]#
%0:RI6ﬀ4C0VI68D(*8IBL
_
(*ﬀ4%'ﬁxSﬀﬂﬁ9I%@28(*"Mﬁ%0ﬀ4%'ﬁ%0:Rt7K8ﬁ(*s:F%0I
_
-3(]"-3IA-0ﬁD2
_
(*ﬀ4%'ﬁ
2ﬀﬂ6(B8)-:l-0#ﬀﬂ/4J,%0:R(*%{+0BI]-3ﬃ0 (*I6ﬀﬂBI6ﬀﬂ-8ﬀ4-3[R/4H:O%0Is"Vﬃ0ﬁBI6-3ﬀ4%'ﬁ&%0:A7K8ﬁ(*t:OI%'#
_
-3(6"-3IL
_
(*ﬀ4%'ﬁ Vﬀﬂﬁ9I%@28(*!-#&B"%@2%Mﬃ0ﬁBI]-3;8ﬀﬂ	:O%0I-Mﬃ'ﬀ4+0ﬁ
_
-3(6"D-3I)CQ(BﬀUTR(B-3ﬀ4%'ﬁS:F%0IB+0BI6-0/
(*%{+0BI]-3ﬃ0P(*I6ﬀﬂBI6ﬀﬂ-@Ltm)ﬀﬂﬁ-0/ﬂ/ﬂJ0N
_
(*ﬀ4%'ﬁ P(*%'ﬁ(B/182V"5CD-3CQBIVG?ﬀ4"X-26(*I6ﬀ4Cﬀ4%'ﬁ%0:):l88IG$%0IRL
 6 ]ﬀV!ﬁﬃﬂ
M"ﬀ1V(*ﬀ4%'ﬁXCI6%{+@ﬀﬂ2V-&[I]ﬀ4B:ﬀﬂﬁ9I%@28(*ﬀ4%'ﬁ%p-3(6"-3I6-0ﬁ2ZH
}
#&%@2/	(]"(@ﬀﬂﬁﬃL
! #"
%$Ú¾&$Ú'Q½¾)(*$°
r,+ .-0#/10324-65* ﬀﬂ&-^8CD/487:9¡j.;$N=<,N=> N=?PNA@
o
G?"BI8;$NB<,NC>&NH-0ﬁ2D@\-3I~B&%0:-3BNHB+0ﬁwN
+3-3I6ﬀﬂ-3[D/4Nt-0ﬁ2hI6-0ﬁﬀﬂﬀ4%'ﬁBLE?\ﬀﬂ&-0ﬁhﬀﬂﬁ9BICIB-3ﬀﬂ%'ﬁh%0:F> G"ﬀﬂ(6"h-06ﬀ4ﬃ'ﬁP%f-0(6"+3-3I6ﬀﬂ-3[R/4ﬀﬂ&ﬀﬂﬁﬀ4ﬀﬂ-0/
+3-0/ﬂ80LtM"-3(6"-3I ﬀﬂﬁXm)ﬀ4ﬃ'8IKNG"ﬀﬂ(6"XC(Bﬀ4TDV-&ﬀﬂ#&CR/4 (*%3 QB5+0ﬁD2ﬀﬂﬁﬃ&#-0(]"ﬀﬂﬁ0NG?ﬀ1/ﬂ/[S82W-0
"I68ﬁDﬁﬀﬂﬁﬃ*i-0#&CD/ﬂ ﬀﬂﬁ"ﬀ1;CR-3CBI{L)?"+3-3I6ﬀﬂ-3[R/4HG ﬀﬂﬁm)ﬀ4ﬃ'8IPﬀﬂ$%0:Eﬀﬂﬁ9Bﬃ0BI?8[DI6-0ﬁﬃ0&` ®@NﬂbB®.dE-0ﬁ2Xﬀ4
ﬀﬂﬁﬀﬂﬀﬂ-0/+.-0/ﬂ8ﬀ1M2*TRﬁ2[KJI?&jJG
o
9®@L
KML	N
O
P Q
R
O
P Q
R
S T
U V	WW
T
X Y
Z
[
\
]_^
&`badcfeﬁgih#adj
k*lnmporq*s
h#adj
t
nuBv
].w
&`Maxcfe1gih#a.y
k6lpmporq*s
h#a#y
V	z
X Y
K
VW6W6{b{
S T
U |~}
{
T
X Y
Z
	i
T
X Y
Z
U
].
a.yAee
tŁ
vd
k6is
g
s~
e

]


adj4e
kis
a`
N
V	z{

S
T
U
{
NA*

T
X Y
Z
zV

{
N*

T
X Y
Z
[
].

m
j1
t
vx
k
t
nu
t
\
]. 


e
tŁ

k
t
nu
t¡
U
].¢

m
j
k
t
nu


].£


e1
t
u


k
t
nuBv
m)ﬀ4ﬃ'8I5  Akti@-0#CD/4%0:s-3(6"-3I6
yﬁV%0:R"#-0ﬀﬂﬁ:F-38It%0:Q-3(]"-3IHﬀﬂ)"?"Dﬀ4BI6-3I6(]"ﬀﬂ(B-0/@-0ﬁ2(*%'ﬁ(B8IIﬁ9AI68(*8IH%'ﬁ>-3BLtr
c
-3ﬀﬂHﬀﬂ"BIH[D-0ﬀﬂ( %0IM(*%'#&CQ%'ﬀ40Ltr (*%'#&CQ%'ﬀ4S-3ﬀﬂH(B/ﬂ-06ﬀUTD2-0Hﬀ4"BIy V<=-3S%0IMr 

<=-30L
r ﬁey M<=-3p"-0,8[D-3I/ﬂ-32[9J^*i(B/ﬂ8ﬀﬂ+0*<v%0I<vI/ﬂ-3ﬀ4%'ﬁ-0ﬁ2"-05*i@-0(*/4Jf%'ﬁ>2B:l-08/48[R-30L
m%0It*i-0#&CD/ﬂ0N'"y M<=-3ﬀﬂﬁ&m)ﬀ4ﬃ'8IM(*%'ﬁﬀﬂ)%0:
	P-0ﬁ2	G?ﬀ4"	P-0tﬀ4s2B:l-08/4)8[R-30L

ﬀﬂﬁﬃ&ﬀﬂﬁﬀﬂ#CD/ﬂﬀ4A[ﬀ1ﬁﬃ,ﬀﬂﬁ	%0IMﬀﬂﬁ	sN@[D8Hﬁ%0Vﬀﬂﬁ[%0"!L)r ﬁXr 

<=-35"D-0V8[D-3HI6/ﬂ-32
[KJP-0ﬁ2<vI/ﬂ-3ﬀ4%'ﬁ	L

ﬀﬂﬁﬃﬀﬂﬁ"Mr 

<=-3	Xﬀﬂ#&CD/ﬂﬀﬂE[Qﬀﬂﬁﬃﬀﬂﬁ	-0ﬁ2	X-3t"M-0#Vﬀﬂ#&0L
M"BI6ﬀﬂV-8ﬁﬀ1798S-3,(B-0/ﬂ/42X"50-3M","ﬀ4ﬃ'"V/4B+0/!%'ﬁX"5-3P"ﬀ4BI6-3I](6"9J0N-J5L
m%0IX-e-3ﬁﬀ'NM2*TﬁD0x2ﬃﬂ "!65ﬁ/*Rj#ﬀ
o
-0>"ZBp%0:58[R-3>%0:$ﬀ^-0ﬁD2 0x2ﬃﬂ "!65ﬁ/*%W-0p"ZI*D*iﬀ4+0*<
I6-0ﬁ6ﬀ4ﬀ4+0(B/4%'8I%0:B0x2ﬃﬂ "!65ﬁ/*L;m%0IV=G$%-3&ﬀ('$-0ﬁ2)ﬀ+*zNﬀ('$ﬀﬂ$-0ﬁ -3	0r/r+ v*5;%0:,ﬀ-*ﬀ4:ﬀ-*$. 032ﬃﬂ/0!*5i/B % j#ﬀ('
o
L
Y
:NﬀﬂﬁX-02D2ﬀ4ﬀ4%'ﬁ	Nﬀ('192ﬀ-*.NG$5-{J"-33ﬀ('Vﬀ1M-+ 54ﬂ0{B-0	0/3+ v65V%0:5ﬀ+*zL
r 0]3768(945i-0:ﬂ3Wﬀﬂ->#-.iﬀﬂ#-0/B%0:t-3 ﬀ1ﬁXG?"ﬀﬂ(]"a-pJK#\(B-0ﬁZ[Q5ﬀﬂ#P8/4-0ﬁB%'8/4J0L<;tI(Bﬀ1/4J0N
=?>
;ﬀﬂ (B-0/ﬂ/42Z-(*%'ﬁ@TDﬃ'8I]-3ﬀ4%'ﬁ~ﬀﬂ:?jlﬀ
o=
(*%'ﬁ9-0ﬀﬂﬁ "I%K%0-3A@;jlﬀﬂﬀ
o
:O%0IB+0BIJZr 

<=-3BﬀwNRﬀﬂ"BI
ﬀ&-0ﬁ2f-0/1/8[D-3%0:Cﬀ>-3I&ﬀﬂﬁ
=
%0IS"BJ~-3I&-0/ﬂ/)ﬁ%0Sﬀﬂﬁ
=
@Ajlﬀﬂﬀﬂﬀ
o
:O%0ISB+0BIJfy V<=-3ﬀ'N	ﬀ4"BIﬀ>-0ﬁ2
*i-0(*/4J%'ﬁ8[D-3%0:,ﬀ,-3Iﬀﬂﬁ
=
%0I3ﬀ,-0ﬁ2X-0/ﬂ/	8[R-3V%0:5ﬀ-3I,ﬁ%0Mﬀﬂﬁ
=
Ltk;-0(6"~(*%'ﬁ@TDﬃ'8I6-3ﬀﬂ%'ﬁW(B-0ﬁ
[QM8ﬁﬀﬂ7K8/4J,(6"-3I6-0(*BI]ﬀ4B2[KJ&ﬀ4)[D-0ﬀﬂ(V-3BL
Y
ﬁ&mﬀﬂﬃ'8I?KNwG$?"-{+0?"?:O%'/ﬂ/ﬂ%{G?ﬀﬂﬁﬃ(*%'ﬁTDﬃ'8I6-3ﬀ4%'ﬁD)G?ﬀ4"
D
	FE>-0"ﬀ1ﬁﬀ4ﬀﬂ-0/(*%'ﬁ@TDﬃ'8I]-3ﬀ4%'ﬁ  
D
	FE'N
D-GIHJ
	NLKFM5E'N
D-GIHJ
	N	MN3KMFOE'N
D+PQR
tN3KMFOE'N
D+PFQR
tNS	MN3KMFOE'L
_
ﬀ1#ﬀﬂ/ﬂ-3IS%
YUT
y-08%'#-3-h`u03dH-0ﬁ2I6-0(*ﬀ4+0#%K28D/4p`uzdvN)G$pCD-3I6ﬀ4ﬀ4%'ﬁ"pB < %0:MB+0ﬁwﬀﬂﬁ9%
"IB2DﬀﬂF%'ﬀﬂﬁwH8[RB<3V3N<WZ-0ﬁ2 <Xe(*%'#&CDI6ﬀﬂﬀﬂﬁﬃBﬂFZYF9lN4d01-A N-0ﬁ2Z9[YF9	B+0ﬁ9BNICQ(*ﬀ4+0/ﬂJ0LtM"
%@(B(B8IIﬁ(*>%0:$ﬀﬂﬁCD8B+0ﬁwPﬀﬂS2BBI]#ﬀﬂﬁ2^[KJ^"&ﬁw+@ﬀ4I%'ﬁD#&ﬁwS%0:V-WJK# G?"ﬀﬂ/4&/4%@(B-0/s-0ﬁ2f%'8CD8
B+0ﬁ9s-3IHﬃ0ﬁBI6-32[KJ"HJK#ﬀﬂ/4: L
}
%@(B-0/KB+0ﬁws-3I6$825:F%0IsﬀﬂﬁwBI]ﬁ-0/9(*%'#>#,8ﬁDﬀﬂ(B-3ﬀ4%'ﬁ-0ﬁ2-3I
-08D#&2&%[QVﬀﬂﬁ9+Kﬀﬂ6ﬀ4[D/4;%"Mﬁ9+KﬀﬂI%'ﬁ#&ﬁ9BL
Y
ﬁCD8)-0ﬁD2&%'8CD8sB+0ﬁ9A-3I6M+Kﬀ1ﬀ4[D/4$%"Vﬁ9+@ﬀ4I%'ﬁ#&ﬁ9
-0ﬁ2(*%'ﬁDﬀ48p"~ﬃ\3+x/354]-^\_ /r+S%0:V-W-3(6"D-3IBL
Y
ﬁmﬀﬂﬃ'8IpKNG;p"-+0 <
V
9
D
Y@Z`A/x5ba3NSY@A`A/354adc?N
06Uc /1/BN!'3&/BNﬂF	0_E'N<W 9
D
!M/ﬁ0eE'NR-0ﬁ2 <X 9
D
fﬂ"8629:a3Nfﬂ"8629:adcMN+*.-65*lN + v4YE'L
r I6-0ﬁDﬀ4ﬀ4%'ﬁhgﬀﬂ>-8CD/ﬂj_+*Z95i0/j/g
o
N554ﬂ08+8/x5*j/g
o
8(9 -*5d!'j/g
o
N -b0{:ﬂl0Rj/g
o
N,.-65:84/Bvj/g
oo
G"BI +BZ950r/j/g
o
N
.-65#8/vj/g
o
. ;$N$54ﬂ"8-8/x5*j/g
o
ﬀﬂ5-XCI2ﬀ1(B-3%'ﬁ <,N,8(9 -*5d!'j/g
o
ﬀ1-XCI2Dﬀﬂ(B-3%'ﬁD>NB-M0:ﬂ3Rj/g
o
(*%'ﬁﬀ1%0:V-
BS%0:H-0ﬀ4ﬃ'ﬁD#&ﬁw% >&N2ﬁ%02f[KJ -6+1+bﬂ"80i /BDJ+*j/g
o
N)-0ﬁ2f-XB%0:$B+0ﬁw,ﬀﬂﬁ <
Wj
<
X
NE2ﬁ%02f[9J
8/B&/35i-0#/k!'j/g
o
L
m%0IV-5I6-0ﬁﬀ4ﬀﬂ%'ﬁlg]N@2*TRﬁm5n(ﬂFJ+Bj/g
o
jFIC!LomVD#/35+*j/g
oo
-0;" BA%0:E-3;"D-3;-5JK# *iﬀ4 jFI6C!L
ﬁ9BI6
o
%'ﬁ>-3@ﬀﬂﬁﬃ,I6-0ﬁﬀ4ﬀﬂ%'ﬁlg]Lsm%0IH*i-0#&CD/40NKG$"-{+0"-3&m5n(ﬂFJ+Bj/gk'
o
9
D
	FE -0ﬁ2pmHD#/x51+Bj/gk'
o
9
D
	sN
		N
GIHJ
	NF	tNFFLKMFOE'LVM":O%0I]#-0/E2*Tﬁﬀ4ﬀ4%'ﬁ:F%0ImonAﬂlJ+*j/g
o
-0ﬁ2qmHD#/x51+Bj/g
o
(B-0ﬁ~[5:O%'8ﬁD2Wﬀﬂﬁ
`u.dvL$M"ﬀ+30]bY /?%0:s-I6-0ﬁDﬀ4ﬀ4%'ﬁpg ND2ﬁ%02a[9J +x06bY /{j/g
o
NQﬀﬂM2*TRﬁ2X-0M"5/4%{G$Sy V<=-3PﬀﬂﬁX",-3
"ﬀ4BI]-3I6(6"9J"-3ﬀﬂ-CI6%0CBI-0ﬁ(*%0I%0:)[%0" +*Z95i0/{j/g
o
-0ﬁ2.-*5:84/Bvj/g
o
L?m%0I*i@-0#CD/40N+x06bY /{j/gr*
o
9?S
-0ﬁ2D+x06bY /{j/grs
o
9tN		L5VG$%XI6-0ﬁ6ﬀ4ﬀ4%'ﬁg-0ﬁD2qgvu063-wxﬂ0sﬀ4:H+30]bY /j/g
o
ﬀﬂS-0ﬁf-0ﬁD(*%0I%0:+3064Y /j/gru
oo
L
m%0I*i@-0#&CR/40Ngr*S-0ﬁD2)grs(*%'ﬁ@ﬀﬂ(*M[Q(B-08y ﬀﬂV-0ﬁW-0ﬁ(*%0I%0:5		L
! 
»{z!t| {O}=hf»!½'°O~ç}=~
_
J@#5[Q%'/ﬂﬀ1(M#&%@2/D(]"(@ﬀﬂﬁﬃX`
.d	ﬀﬂA-,CI%z+0ﬁ68(B(*:l8/(]"ﬁﬀﬂ7K8 :O%0I$"-08%'#-3ﬀﬂ(+0BI6ﬀUT(B-3ﬀ4%'ﬁ>%0:!TRﬁﬀ4
-3XJ@#BLfrGﬀﬂ2/4J9<=82#&CQ%0I6-0/;/ﬂ%0ﬃ'ﬀﬂ(>:F%0I&J@#5[Q%'/ﬂﬀﬂ(>#&%K2/;(]"(@ﬀﬂﬁﬃfﬀﬂ,"[I6-0ﬁ(]"ﬀﬂﬁﬃaﬀﬂ#&
#&CQ%0I6-0//4%0ﬃ'ﬀﬂ(H
}
`uŁzdvL
}
B<3[Q?" 8ﬁD2BI6/4J@ﬀﬂﬁﬃSB$%0:E-3%'#ﬀﬂ(CI%0CQ%'ﬀﬂﬀ4%'ﬁBLM"JKﬁ9-.ip:F%0IVV
}
ﬀﬂV2*Tﬁ2X[KJp"S:F%'/ﬂ/4%zG?ﬀﬂﬁﬃﬃ0I6-0#>#-3I 

    9qA


l)
u
Ł

L

Zp`

u
dSZ`

u
d
G?"BI6&q.q-0ﬁ2
k
u!I6-0ﬁﬃ05%{+0BI5H
}
:F%0I6#P8/ﬂ-0BLVM"5I#-0ﬀ1ﬁﬀﬂﬁﬃ&#&CQ%0I6-0/%0CQBI6-3%0I6 -3I,2*TRﬁ2
[KJg"a798ﬀﬂ+.-0/4ﬁD(*I]8/4  )$

`^#ﬀ

d@33

` gvZN

d@L

,3pj

o
@L

,y>j

o
L
x
M"#-0ﬁ9ﬀﬂ(B;%0:H
}
ﬀﬂA2*TRﬁ2Gﬀ4"IC(*;%,-  5bﬂ Yb/ + 5490:95ﬁ/ 9 j

	

& o
G?"BI
ﬀﬂs- TRﬁDﬀ4VBs%0:-3e@	
>
ﬀﬂ)"MBs%0:ﬀ1ﬁﬀ4ﬀﬂ-0/K-3e@


 ¡^ﬀﬂ)"M-3*<=/1-3[/1ﬀﬂﬁﬃ:F8Dﬁ(*ﬀ4%'ﬁ
@
-0ﬁ2
 >
ﬀﬂA"B;%0:EI6-0ﬁﬀ4ﬀﬂ%'ﬁBL)r798ﬁ(*ﬀzNZ'BNﬁ7*.NRL4L4Ls%0:-3VﬀﬂA-ŁY-0J2Pﬀ4:tjﬂﬃ

 ﬃ"!'
o
.

:F%0IM-0/ﬂ/#$ ®@Ltr CD-3"&%>ﬀﬂH-z<vCD-3"Xﬀ4:'%jl®
o
9(KLtM"S-3ﬀ1:F-0(*ﬀﬂ%'ﬁI/ﬂ-3ﬀ4%'ﬁ  9ﬀﬂVﬀﬂﬁD28(*ﬀ4+0/4J2*TRﬁ2-0
:F%'/ﬂ/4%{G  
)
 9 ZﬀU B.


jﬂ
o
@ 9

ﬀU  Vjﬂ 9
 o
@ 9
l)
u ﬀU *l 9

-0ﬁD2+ 9

u @
)
 9$

jFI6C!L53
 o
ﬀU Z:O%0I%'#&pjFIC!Lt-0/ﬂ/
o
z<vCD-3",%RN-%jb
o
 9

@
)
q 9 p`

u djFIC!L`

u d
o
ﬀU e:O%0I5%'#&ajFIC!L&-0/ﬂ/
o
{<vCR-3"*%DN!"BI&*i@ﬀ1.#$q®W8(]"^"-3
%Qj/#
o
 9

uQ-0ﬁ2,%Qj"0
o
 9

:O%0I?-0/1/!®213045#L
_@n~
`u0c.dEﬀﬂV-&J@#5[Q%'/ﬂﬀ1( #%K2/Q(]"(0BI :O%0IH
}
G?"Dﬀﬂ(6"IBCDIﬁ9H"-3,CD-0(*-0ﬁ2I6-0ﬁ6ﬀ4ﬀ4%'ﬁ
I/ﬂ-3ﬀﬂ%'ﬁ^%0:$SI]ﬀ4C0I68(*8I6S8ﬀﬂﬁﬃay

 
>` .dvL&r ﬁ
_@na
CI%0ﬃ0I6-0# (*%'ﬁw-0ﬀﬂﬁD-XBS%0:$+.-3I6ﬀ1-3[D/42( <
/ﬂ-3I6-3ﬀﬂ%'ﬁM%2BBI6#ﬀﬂﬁ5ﬀ4?-3PCR-0(*,-0ﬁ2~2(*I6ﬀ4CDﬀ4%'ﬁV%0:s",ﬀﬂﬁﬀ4ﬀﬂ-0/	-3 -0ﬁD2WI6-0ﬁ6ﬀ4ﬀ4%'ﬁXI/1-3ﬀ4%'ﬁ	N
-0G;/ﬂ/-0?-p/ﬂﬀﬂM%0:;V
}
:F%0I6#P8/ﬂ-0M%p[Q5(6"(602	LSﬀ4+0ﬁa-pJK#\#&%@2/-0ﬁ2a-H
}
:O%0I6#P8/ﬂ-@N
_@na
-08%'#-3ﬀ1(B-0/ﬂ/4J^CI%z+Kﬀﬂ2ﬀ4"BIP-a(B/ﬂ-0ﬀ1# "-3,">:F%0I6#P8/ﬂ-Wﬀﬂ5-3ﬀﬂTD2gﬀﬂﬁf"J@# #%K2/t%0I,/ﬂp-
(*%'8ﬁ9BI*i-0#&CD/4:l-0/ﬂﬀﬂ:OJ@ﬀﬂﬁﬃP"S:F%0I6#,8D/ﬂ-@L
}
B >[Q-XBS%0:$+.-3I]ﬀﬂ-3[D/4BLPf>(B-0/ﬂ/76^u-05"&CI6ﬀ1#&2a+0BI]ﬀ4%'ﬁf%0:H-+.-3I]ﬀﬂ-3[D/486ﬁ. > -0ﬁ2f8D>Łu
%a2ﬁ%0&"B%0:$CI6ﬀﬂ#2~+0BI]ﬀ4%'ﬁ%0:H-0/ﬂ/)+3-3I6ﬀﬂ-3[D/4ﬀﬂﬁ >Lm%0I5-WCI2ﬀﬂ(B-389Z%'ﬁE>&NEG;>2ﬁ%0&[9J
9ﬃu",CDI2ﬀﬂ(B-3P%0[-0ﬀﬂﬁ2Z[KJWIBCD/1-0(Bﬀﬂﬁﬃ>-0(]"^+.-3I]ﬀﬂ-3[D/4:6Wﬀﬂﬁ+9W[KJ+6^uOLf2*TRﬁ,-<;ﬁ=?>qY	5 8*5i-Zi -0S-
8CD/ﬂpj.> NA@]ﬂllNCB5i-3 +
o
G?"BI >ﬀﬂ-TRﬁDﬀ45B%0:s+.-3I6ﬀ1-3[D/4e@D@]ﬂFﬀﬂ?-pCI2Dﬀﬂ(B-35%'ﬁ >@Q-0ﬁ2B 5i-3 +ﬀ1?-
CI2Dﬀﬂ(B-3S%'ﬁ >
j
>
u
L
}
B.ESj.>
o
[5"PB?%0:A-0/ﬂ/ﬀﬂﬁ9BICIB-3ﬀ4%'ﬁD?%0:A>LMf&-Ja"-3 -
_@n~
CI%0ﬃ0I6-0# j.>ND@]ﬂllNFB 5i-3 +
o
2*TRﬁH"5SI6ﬀﬂC0SI68(*8I6>jN

N


N

o
8D(6"X"-3
)
 9GESj.>
o
@
)
	 9
DﬀH
.IEj.>
o

H
 9G@]ﬂl/E(@
)


j
H
o
9
D
6 9
H
j/6
o
J6B. >E'N:F%0IM-0(]"
H
.IEj.>
o
@
)
j
H

H
u
o
.

ﬀ4:!-0ﬁ2%'ﬁ/4Jpﬀ4:K
H

H
uML
 9NB5-0 +]NG?"BI2K
H

H
uOL
ﬀﬂ$"A%'ﬀ1ﬁwHﬀﬂﬁ9BICIB-3ﬀ4%'ﬁ"-3V-06ﬀ4ﬃ'ﬁ
H
j/6
o
%P6{. > -0ﬁ2
H
uj/6
o
%P6ﬃuN. >$uOL
Q R SP  CUT WV>&Q6 YX^AZﬀN[:\]R5\_^I` R5\_^ [ ,M Q6 ﬂ
M"ﬀ1E(*ﬀ4%'ﬁ,:F%0I6#-0/ﬂ/4JS2*Tﬁ- -3(]"-3IA7h-0-I6ﬀ4C0$I68(*8I6a j.7
o
[D-02,%'ﬁ,"
_
rsMk
n
rs?k
#-0ﬁ9ﬀﬂ(BBL
_
B+0BI6-0/:O%0I]#-0/ﬂﬀ4-3ﬀ4%'ﬁD>%0:,"
_
rs?k
n
rsMk#-0ﬁ9ﬀﬂ(BX"-{+0f[Bﬁ­ﬃ'ﬀ4+0ﬁﬀﬂﬁBI6#%0:
/ﬂ-3[Q/42I6-0ﬁﬀ4ﬀﬂ%'ﬁJ@#`u.xDN)*.dvL~f(6"%'X-0ﬁg-0/4BI]ﬁ-3ﬀ4+0-3CCI%'-0(]"	Ntﬀﬂﬁ(*pG;8XH
}
#&%@2/
(6"(@ﬀﬂﬁﬃ%ﬃ0ﬁBI6-3BL;f5(B-0/ﬂ/Q-0(]"W/4#&ﬁ9?ﬀﬂﬁUq%0:-&I6ﬀ4C0SI68D(*8I>jNb	3N


N

o
-8(U^\ﬁ-Z
+ .-'#/ %2Dﬀﬂﬀﬂﬁﬃ'8Dﬀﬂ"Wﬀ4:OI6%'# --3%0:
_
-3(]"-3IBL
_
ﬀﬂ#ﬀﬂ/ﬂ-3I]/4JpG$(B-0/ﬂ/E-0(]"^/4#&ﬁ9Sﬀﬂﬁ

-0-p8(U^\ﬁ-Z
5i-3 +bﬂl:ﬂ3L,?"5:F%0I6#-0/ﬂﬀﬂ-3ﬀ4%'ﬁ^ﬀﬂ8D2^-0"#-0ﬁwﬀ1(5:F%'8ﬁ2-3ﬀﬂ%'ﬁa%0:;",(*%{+0BI6-3ﬃ0>(*I]ﬀ4BI6ﬀﬂ--0ﬁ2
Mﬃ0ﬁBI6-3ﬀ4%'ﬁa#B"%K2WCIﬁ92Wﬀﬂﬁ"5:O%'/ﬂ/ﬂ%{G?ﬀﬂﬁﬃ(*ﬀ4%'ﬁBL
M"
_
rsMk
n
rsMk#-0ﬁ9ﬀﬂ(B58D"B5%0:Vﬁ%'ﬁDﬁBﬃ'-3ﬀ4+0pﬀ1ﬁwBﬃ0BI6dc-0,"ﬀﬂ#>2%'#-0ﬀﬂﬁg-0ﬁ2
CI%z+Kﬀ12!G;%#&%@2/ﬂ!%0:ﬀ1#&  J@ﬁ(]"I%'ﬁ%'8-0ﬁ25-0JKﬁ(]"I%'ﬁ%'8DBLM";#-0ﬀﬂﬁ,ﬁ%0ﬀ4%'ﬁ5%0:"
_
rsMk
n
rs?k
#-0ﬁ9ﬀﬂ(Bﬀ1&-BC!L
Y
ﬁw8ﬀﬂﬀ4+0/4J0N;-fBC IBCI6ﬁw"WICQ%'ﬁ%0:-fJ@# %f"Wﬀ1ﬁCD8B+0ﬁ9

ﬃ0ﬁBI6-32[KJ" ﬁw+@ﬀ4I%'ﬁD#&ﬁw;%0I;" /4%@(B-0/B+0ﬁ9Hﬃ0ﬁBI6-32[KJ&"J@# ﬀﬂ/4: L

%0"ﬀﬂ#& #&%@2/ﬂ
-08D#&S"-3?"*iK(B8ﬀ4%'ﬁX%0:s-BC~-30?BBI%pﬀﬂ#&-0ﬁ2a2ﬀU QBIMﬀﬂﬁX"GH-J%0:s"%zG ﬀﬂ#&ﬀ1M-02+3-0ﬁ(*2
I/ﬂ-3ﬀﬂ+0S%&"S*iK(B8ﬀ4%'ﬁX%0:)BCDBL
Y
ﬁ"S:F%0I6#&BIM#&%@2/N@ﬀﬂ#ﬀﬂVﬀﬂﬁ(*I#ﬁw2[KJ>%'ﬁ5ﬀﬂ#&S8ﬁﬀ4H-3:FBI
"&*i@(B8ﬀ4%'ﬁf%0:$-0(6"gBC!LM"ﬀﬂ ﬀﬂ##&%K2/ﬀ1S#-0ﬀﬂﬁ/4J~82^:F%0I"ﬀ4ﬃ'"/4J~JKﬁD(6"I%'ﬁ%'8SJ@#S8(]"
-0?JKﬁ(]"I%'ﬁ%'8DM(Bﬀ4I6(B8ﬀﬂBL
Y
ﬁX"P/ﬂ-3BINRB+0BI6-0/EBCR?-3IP-0/ﬂ/4%{G$2W%>-30,CD/1-0(*G?ﬀ4"ﬀ1ﬁX-ﬀﬂﬁﬃ'/ﬂSC%'ﬀ1ﬁw
ﬀﬂﬁﬀﬂ#&-0ﬁ2ﬀﬂ#ﬀ1$ﬀ1ﬁ(*I#&ﬁ92%'ﬁ/4JG?"ﬁp"JK# [(*%'#V-3[D/40L
Y
ﬁw8Dﬀ4ﬀ4+0/4J0N@-3[Dﬀﬂ/1ﬀ4=J>#-0ﬁ
"-3):l8I"BI)BCDs-3IVﬀﬂ#C%'6ﬀ4[D/4sGﬀ4"%'8ﬁBGﬀﬂﬁCD8B+0ﬁwLtM"ﬀﬂCD-3CQBI:F%@(B8%'ﬁ"H-0JKﬁD(6"I%'ﬁ%'8
ﬀﬂ#&#%K2/vL
 ! #"
%$Ú¾&$Ú÷n¾'N
f5ﬃ'ﬀﬂ+05-BM%0:I68/ﬂH"-3ﬀﬂ2ﬁwﬀ4:FJ>-0(]"a(*%'#&CQ%'ﬁﬁ9M%0:s-SI]ﬀ4C0SI68(*8IS:OI6%'# -&ﬃ'ﬀ4+0ﬁ~-3(6"-3I6BL
m)ﬀ4I6 G$PI6BCIﬁ9"P-3CD-0(*&%0:A--3(]"-3I 7 9\j.;HN <5N%>N%?PN&@
o
8ﬀﬂﬁﬃ>":F%'/ﬂ/4%{GﬀﬂﬁﬃpB %0:
ﬃ'/4%0[D-0/E-3BL
 9s3768< ESj.>
o
 ( 
V

G?"BI6	s3768 ﬀﬂt"B;%0:	-0/ﬂ/(*%'ﬁ@TDﬃ'8I6-3ﬀ4%'ﬁA%0: 75NESj.>
o
ﬀﬂt"?BA%0:	-0/ﬂ/Rﬀﬂﬁ9BICIB-3ﬀ4%'ﬁDs%0:%>&NK-0ﬁ2
b@
ﬀﬂ"B%0:Aﬀﬂ#&CD/1ﬀﬂ(Bﬀ4VI6-0ﬁ6ﬀ4ﬀ4%'ﬁ?G?"ﬀﬂ(]"~"D-0/ﬂ/![Q2ﬀﬂ(B862aﬀﬂﬁa"&ﬁ*i@ (*ﬀﬂ%'ﬁ	LSM",B	 %0:;ﬃ'/4%0[D-0/
-3,(B-3C8IS"&:O%'/ﬂ/ﬂ%{G?ﬀﬂﬁﬃﬀ1ﬁ:O%0I]#-3ﬀ4%'ﬁ^-3[Q%'8-X-3(6"D-3I  jlﬀ
o
"-3,ﬀ1ﬁ~G"ﬀﬂ(6"f-XJK# ﬀﬂe@
jlﬀﬂﬀ
o
"S+.-0/ﬂ8V%0:+3-3I6ﬀﬂ-3[R/4e@Ejlﬀﬂﬀﬂﬀ
o
"5B+0ﬁwﬃ0ﬁBI6-32
@jlﬀ4+
o
"SI6-0ﬁﬀﬂﬀ4%'ﬁH-30ﬁ	L
M"B&%0: ﬀﬂﬁﬀ4ﬀ1-0/tﬃ'/4%0[D-0/H-3>ﬀﬂ2*TRﬁ2h-0:F%'/ﬂ/4%{G  Zj
=


H


Y


o
. .ﬀ4:
=
ﬀﬂP"Xﬀﬂﬁﬀ4ﬀﬂ-0/
(*%'ﬁ@TDﬃ'8I6-3ﬀ4%'ﬁ	N
H
 9 ?PNxYq. <
V
N;-0ﬁ2

89KLM"I6798ﬀﬂI#&ﬁ9P%0:U q. <
V
-3"-3&%'ﬁ/ﬂJ
ﬀﬂﬁCR8VB+0ﬁw(B-0ﬁ~[Qﬃ0ﬁBI6-32^-0ﬁ2

 9

-3 "-3"BIPﬀﬂ?ﬁ%>I6-0ﬁﬀ4ﬀﬂ%'ﬁW-30ﬁZ-3"PJ@#
ﬀﬂﬁﬀﬂﬀﬂ-0/ﬂﬀ4-3ﬀ4%'ﬁ!L
M"2*TRﬁﬀ4ﬀﬂ%'ﬁp%0:)"/1-3[/Q%0:-0(6"~ﬃ'/4%0[D-0/E-3pj
=

H



o
ﬀ1VI6-0ﬀ4ﬃ'"9:O%0I6G$-3I62  


jj
=

H



oo
9 #Aj
=5o
j
D
6 9
H
j/6
o
 6. >lE
j

j

G?"BI6.#Aj
=5o
ﬀﬂ?-&BM%0:)CI%0CQ%'ﬀ4ﬀﬂ%'ﬁH2*TRﬁ2X-0
D
#Aj#ﬀ
o
ﬀŁ.
=
E'L
 ! 
z (°¾Á}Z~$(~{m}ﬂh¾&$A~{m}
Y
ﬁ"-0J@ﬁ(6"I6%'ﬁ%'8tﬀ1#&#&%@2/NKﬀﬂﬁCD8sB+0ﬁwV(B-0ﬁp[Qﬀﬂﬁ9I%@28(*2&%-,JK# %'ﬁ/4JG?"ﬁ"J@#
[Q(*%'#&H-3[D/40L;ySﬁ(*ﬀﬂﬁCD8tB+0ﬁ9V-3IﬀﬂﬁwI6%K28D(*2	N9-7K8ﬁ(* %0:EBCD$ﬀﬂ;*iK(B82X8ﬁwﬀ1/"J@#
[Q(*%'#&H-3[D/4 -3ﬃ'-0ﬀﬂﬁ	Ltrﬃ'/ﬂ%0[D-0/R-3&j
=

H



o
ﬀﬂH+ .-^\_ /$ﬀ4:	"BI*i@ﬀﬂ$ﬁ%5ﬃ0ﬁBI6-32Xﬀ1ﬁCD8t%0IV/4%@(B-0/
B+0ﬁ9BNRﬀLu0L4Nj<
Vxj
<
W
o
9ﬀKNR-0ﬁ2X"BIS*iﬀﬂ?ﬁ%I6-0ﬁ6ﬀ4ﬀ4%'ﬁ"-3?#-{J%K(B(B8I -3M"-3?-30L
fIBCIﬁ9t"?I6-0ﬁﬀ4ﬀﬂ%'ﬁI/ﬂ-3ﬀ4%'ﬁ&%0:	--3(6"-3I$[KJP"?Bt%0:Qﬃ'/4%0[D-0/I6-0ﬁﬀ4ﬀﬂ%'ﬁ

9

'
j

*.N
G?"BI6A-0(6"ﬃ'/ﬂ%0[D-0/wI]-0ﬁﬀ4ﬀ4%'ﬁ,ﬀﬂﬁ

'
jFIC!L

*
o
ﬀﬂ(B-0/ﬂ/42+ #/vYpjFIC!L$:ﬂ0 
o
Lr BC,I]-0ﬁﬀ4ﬀ4%'ﬁ,-3I:FI%'#
-aﬁ%'ﬁ-3[D/ﬂﬃ'/4%0[D-0/;-3-0ﬁD2#-0ﬁﬀ4CR8/ﬂ-3(*%'ﬁ@TRﬃ'8I6-3ﬀ4%'ﬁN+3-3I6ﬀﬂ-3[D/ﬂ-0ﬁ2/ﬂ%K(B-0/t-0ﬁD2%'8CD8B+0ﬁwN
G?"ﬀ1/4 -ﬀﬂ(I6-0ﬁ6ﬀ4ﬀ4%'ﬁX-3I?:OI%'#-&-3[D/4ﬃ'/ﬂ%0[D-0/	-3,-0ﬁD2W#-0ﬁﬀ4CR8/ﬂ-3HﬀﬂﬁCD8$B+0ﬁ9BL
ﬁX£ﬃﬂ!O¦F©	 	¬"!
}
Bgj
=

H



o
-0ﬁ2 j
=
u

H
u


u

u
o
[^ﬃ'/4%0[R-0/-3BL\f-J"D-3gjj
=

H



o
N
j
=
u

H
u

Łu

u
oo
ﬀﬂV- +*#/vY5i-3 +bﬂl:ﬂ3Xﬀ4:-0ﬁ2W%'ﬁ/4Jpﬀﬂ:
b3L,jlﬁ%0?-3[D/4
o
j
=

H



o
ﬀﬂVﬁ%0?-3[D/4A@
KL,jl(*%'ﬁTDﬃ'8I6-3ﬀ4%'ﬁD
o&=
u 9j
=$#&%('*)+-,
/.#gUﬀ9j/g
oo
j
%('*)0+1,
2
gUe(ﬀKj/g
o
@

cKL,jF+3-3I6ﬀﬂ-3[R/4
o
H
u 9 Qj
H
o 
G?"BIŁI9
%('*)0+
,
-+1+4ﬂ08'i/*DJ+@j/g
o
@
xL,jFB+0ﬁ9
o
 u 9
% '*)+-,
8/*)/35i-0#/ !j/g
o
@
KL,jFI]-0ﬁﬀ4ﬀ4%'ﬁD
o
jl-
o
jl#>-Jh%K(B(B8I
o
-0(6" I6-0ﬁﬀ4ﬀﬂ%'ﬁhg{.

uHﬀ1ﬁ-3[D/42h-3~j
= 
H
o
NVﬀLu0L4N+*A945i0/{j/g
o
.
=
-0ﬁD2
H
 9
8(9-65d!wj/g
o
NQ-0ﬁ2XﬀﬂVI]ﬀ4ﬃ0ﬃ0BI2X[KJ{>NDﬀLu0L4NE54ﬂ"8-8/x5*j/g
o
B+3-0/ﬂ8-3?%I68S:F%0IL@
jF[
o
jlﬁ%>(*%'ﬁ@Rﬀﬂ(*
o
ﬁ%=G$%I6-0ﬁ6ﬀ4ﬀ4%'ﬁVﬀﬂﬁ

u (*%'ﬁ@ﬀﬂ(*e@
jl(
o
jl#>-.i@ﬀﬂ#>-0/
o 
u ﬀﬂ#-.i@ﬀ1#-0/NﬀLu0L4NR-0(6"ZI6-0ﬁﬀﬂﬀ4%'ﬁWﬁ%0 ﬀﬂﬁ

u [D8?I6ﬀ4ﬃ0ﬃ0BI2a[9J) -0ﬁ2WﬁD-3[D/42
-3Pj
= 
H
o
(*%'ﬁ@ﬀﬂ(*VG?ﬀ4"a%'#&SI6-0ﬁ6ﬀ4ﬀ4%'ﬁXﬀﬂﬁ

u L
Y
ﬁw8ﬀﬂﬀ4+0/4J0N-BC~I6-0ﬁﬀﬂﬀ4%'ﬁjj
= 
H


 o
NAj
=
u

H
u

$u

u
oo
(*%0I6ICQ%'ﬁ2H%p"*i@(B8ﬀ4%'ﬁW%0:)"5I6-0ﬁ@<
ﬀ4ﬀﬂ%'ﬁVﬀﬂﬁ

u L
ﬁX£ﬃﬂ!O¦F©	 	¬ 
}
Bgj
= 
H


 o
-0ﬁ2 j
=
u

H
u

 u

u
o
[^ﬃ'/4%0[R-0/-3BL\f-J"D-3gjj
= 
H


 o
N
j
=
u

H
u

Łu

u
oo
ﬀﬂV-W:ﬂ0 5i-3 +4ﬂF:ﬂ3Xﬀ4:-0ﬁD2X%'ﬁ/4Jﬀ4:
b3L,jl-3[D/4
o
j
=

H



o
ﬀ1M-3[D/4A@
KL,jl(*%'ﬁTDﬃ'8I6-3ﬀ4%'ﬁD
o&=
u
9
=
@
cKL,jF+3-3I6ﬀﬂ-3[R/4
o
H
u
9
H
@
xL,jFB+0ﬁ9
o
Łu
>
<
V
@
KL,jFI]-0ﬁﬀ4ﬀ4%'ﬁD
o

u
9 KL
r ﬀﬂ(I6-0ﬁ6ﬀ4ﬀ4%'ﬁX(*%0IIC%'ﬁD2H%"5ﬀ1ﬁwI%@28(*ﬀﬂ%'ﬁp%0:sﬀﬂﬁCD8$B+0ﬁw%>-J@#XL

\ ﬃﬂD [ ,ﬀA ﬃﬂ(X? [S)$&t'ZﬀV)ﬂ
M"ﬀ1V(*ﬀ4%'ﬁWﬀﬂﬁ9I%@28(*V%'#5ﬁ(*-3I6JBI]#ﬀﬂﬁ%'/4%0ﬃ0J0L
¢%0¬
}
B7 9 j.;

<

>

?

@
o
[QX-f-3(]"-3IBLfWI6B:OBI&%-ZTﬁﬀ4G;%0I62
	 # 9 #U' #g%{+0BI
-0ﬂFZYF9H+x/e9/*	0r/S-0ﬁ2-TRﬁﬀ4G$%0I62
	

9

'



%{+0BI& -0pZ9[YF9H+x/79/*	0r/*L>r ﬀﬂ#CD/4&-3CCI%'-0(]"
%W(6"D-3I6-0(*BI6ﬀ4ﬀﬂﬁﬃ"P[Q"-{+Kﬀﬂ%0I %0:$--3(6"-3I65ﬀﬂ %W8-0/ﬂ/"PTRﬁﬀ4PCD-3" %0:$ﬀ4SSI6ﬀ4CD0,I68D(*8I
 j.7
o
LM?"ﬀﬂM-3CCDI%'-0(6"	N"%{G$B+0BIN	ﬀﬂ?%0:)/1ﬀ4/458[Q(B-08,->CD-3"WﬁD2ﬀﬂﬁﬃ>-3 ->ﬁ%'ﬁ~-3[D/4,ﬃ'/4%0[D-0/-3
#-{JZﬁ%0SCDI%{+@ﬀﬂ2P"ﬀﬂﬁ:F%0I6#-3ﬀﬂ%'ﬁ~%0:$"%'8CD8798ﬁD(*&"-3ﬀﬂS8CDC%'2a%W[QPﬃ0ﬁBI6-32g-0S"
ICQ%'ﬁ>%f-0ﬁhﬀﬂﬁCD8,798ﬁ(*0LZ?"BIB:F%0IpG$X-3I(*%'ﬁ(*BI6ﬁ2h-3[Q%'8P%'ﬁ/4J^TRﬁﬀﬂ>CD-3",ﬁ2ﬀ1ﬁﬃ~-3&-
-3[D/ﬂﬃ'/ﬂ%0[D-0/V-30N$G?"ﬀﬂ(]"gG$W(B-0/ﬂ/F549@ +]Lhm)ﬀ4ﬃ'8IXc^"%zG?&-^I68ﬁe%0:?"W(*%3 BW+0ﬁD2ﬀﬂﬁﬃ^#-0(6"DﬀﬂﬁXﬀﬂﬁ
G?"ﬀ1(6"2%'8[D/4VI(*-0ﬁﬃ'/ﬂAIBCDIﬁ9;-3[D/ﬂMﬃ'/4%0[D-0/R-3BLtM"?I68ﬁ(*%0II6CQ%'ﬁ2t%,"M*i@(B8ﬀ4%'ﬁp%0:	"
I6-0ﬁ6ﬀ4ﬀ4%'ﬁX7K8ﬁ(*Łgb'BNg3Ngds3NgSﬀﬂﬁXm)ﬀ4ﬃ'8I5KL
r 8[D7K8ﬁ(*PKj
=
ﬃ

H
ﬃ


ﬃ

ﬃ
o
N	L4L4L4NEj
=ﬁﬀ

H
ﬀ


ﬀ

ﬀzo
L
%0:-I]8ﬁ*Kj
=


H






o
N	L4L4L4NEj
=


H






o
L
ﬀﬂ- +b9+Y /x51+*#/vYﬀ4:j
=
ﬃ ﬂ
'

H
ﬃﬂ
'


ﬃ ﬂ
'

ﬃﬂ
'
o
ﬀﬂ-3[D/ﬂ0N$j
=! 

H
 


 

 3o
ﬀﬂﬁ%05-3[D/4:F%0I #	1#"I40Ns-0ﬁ2
j
=ﬁﬀ

H
ﬀ


ﬀ

ﬀ{o
ﬀﬂ-3[R/40Lf&IB:FBIS%
ﬃ
-0S"&ﬀﬂﬁCD8?%0:A"68CQBI6BCf-0ﬁ2 <X 
%
ﬃ $
 &%
ﬀ

 
-0S"
%'8CD8V%0:"8CQBI6BC!Lsm%0I*i@-0#CD/40N"S:F%'/ﬂ/4%zG?ﬀﬂﬁﬃ&"%{G?V""IB8CBI]BCDVﬀﬂﬁXm)ﬀ4ﬃ'8I65cKL
Ôâ°ÕF×ÂØæÔÞç×ÂÕ ÓÇåQÕ°âÚÞ ßgâÚÞqÕ°âÚÞ
')(
^
ñ
')(
w *
`Maxcfe1gih#axj,+
*
lnmpo3q6s
h#axj)+
')(

ñ
')(

*
m
j-+ .
')(
¢
ñ
')(

ñ
')(
  *
a.yAee+
*
s
g
s
+

' (
^


*
V	W6W
+ ñ
t
uBv ñ
*
`Maxcfe1gih#axj,+ ñ .
[
is
e`
' (
w


*
|~}
{&{
Nb 
+ ñ
t
uBv ñ
*
lpmporq*s
h#adj)+ ñ
*]_^
+
[
sJm

' (



*
|~}	
{&{
NA* 
+ ñ
t
uBv ñ
*
m
j4+ ñ .	
[
is
e`
' (



*
|~}	
{&zV

{
N* 
+ ñ
t
u

ñ . ñ
*r].¢
+

[
sJm

' (
¢


*
|~}
{&zV

{
N* 
+ ñ
t
u

ñ
*
a.yee+ ñ .
[
is
e`
' (



*
ﬁ
	{
N* 
+ ñ
t
u

ñ
*
is
g
sf
e-+ ñ
*] 
+

[
is
e`
' (
 


*
4ﬁ
 {
N*

+
ñ
t
uBv
ñ
.
ñ
*r].£
+

m)ﬀ4ﬃ'8I5c  ;r I68Dﬁ:O%0I:K
D
YZ`A/354a0E'N
D
ﬂO&0_E'N
D
06Uc /1/_E
T
D
fﬂ08*29:a0E'N KN
D
+ .-65*/E
L

ªz¥'£ '¬
fp-{J~"-3,-CD-0ﬀ4IS%0:HﬀﬂﬁCD8-0ﬁ2^%'8CR87K8ﬁ(*BN!G?I6ﬀ4ﬁf-0 	 #
T
	

NﬀﬂS-5i-b0/5ﬀ4:A"BIﬀﬂ
-pI68ﬁZ8(6"Z"-3#
ﬀ
-0ﬁ2

ﬀ
-3I"ﬀﬂﬁCD8-0ﬁ2Z%'8CD8%0:t"	03<v"^8CQBI6BC~%0:t",I68Dﬁ	NRI6CQ(*ﬀ4+0/4J0L
m%0I~*i@-0#&CR/40N:OI%'# "I68ﬁﬀﬂﬁm)ﬀ4ﬃ'8I6ceG;"D-+0"I6-0(* K
D
Y@Z`A/x5ba3E'N
D
ﬂF	0eE'N
D
06dc //4E
T
D
fﬂ"8629:a
3E'N KN
D
+*.-65*/E
L
L

© )¤F£w¦F©&t¬
y :FﬁG$pﬁB2%a,"-35"pJ@# 2%9>R0tCDI%K2D8(*-0ﬁwJf%'8CD85ﬀﬂﬁICQ%'ﬁ
%f%'#&XﬀﬂﬁCR8BLfm%0I*i-0#&CD/40Ns"X(*%3 QBX+0ﬁ2ﬀﬂﬁﬃZ#-0(]"ﬀﬂﬁﬀﬂﬁh(*%'ﬁ@TDﬃ'8I6-3ﬀ4%'ﬁ
D-GIHJ
3KMFOEG?"ﬁ
G 9 ®X2%9ﬁ%0SI6CQ%'ﬁ2a%Wﬀ1ﬁCD8
D
06dc //4E>ﬀ1#&CD/4JX[Q(B-08"BI6-3I6ﬁ%ﬁ-3[D/42ZI6-0ﬁ6ﬀ4ﬀ4%'ﬁ ﬀﬂﬁZ"
(*%0IIC%'ﬁD2ﬀﬂﬁﬃﬃ'/4%0[D-0/-30L%{G$B+0BIN@ﬀ4:G$$GH-0ﬁ9s%Sﬃ0ﬁBI6-3?-s:F%0It8(]"&798Dﬀ4(*ﬁ9[Q"-{+Kﬀﬂ%0I)8Dﬀﬂﬁﬃ
"V-0#&V(]"ﬁﬀﬂ7K8V-0):F%0Is%0[DBI+3-3[D/4$[Q"-+@ﬀ4%0I6BN0G$VﬁB2%#-30V"M-3[Rﬁ(*H%0:D%'8CR8)*iKCD/1ﬀﬂ(Bﬀ4BLm%0I
"ﬀﬂN'G;?*iKﬁ2>"Bt%0:QI6-0ﬁﬀ4ﬀﬂ%'ﬁ)%0:	"?-3(]"-3I$G?ﬀ4"pﬂ/i3YF[ﬂ0eﬂls5i-3 +bﬂl:ﬂ3 +]L
Y
#&CR/ﬂﬀﬂ(Bﬀ4)I6-0ﬁ6ﬀ4ﬀ4%'ﬁ
-3I5-0/ﬂG$-{JK/4:O<=/4%9%0CRHG?ﬀ4""S#&CD=JXBM%0:%'8CD8VB+0ﬁ9BL
M"S:O%'/ﬂ/ﬂ%{G?ﬀﬂﬁﬃ6"%{G?M"5ﬀﬂ#&CR/ﬂﬀﬂ(Bﬀ4;I6-0ﬁﬀ4ﬀﬂ%'ﬁH:O%0I?"(*%3 B,+0ﬁ2ﬀﬂﬁﬃ#-0(6"ﬀ1ﬁ0L
# g
'
9(# g*j	RN YZ`A/354aUc
o
9j	NY@Z`A/354adcMN)5b9/*N KN	
o
# gr* 9(# g*j	RN 0]dc //
o
9j	Nf06dc //*NE549/*N KN	
o
# grs 9(# g*j	RNI!w3&/
o
9j	N!'0&/*NE549/*N KN	
o
# g 9(# g*j	RN"ﬂF	0
o
9j	N
ﬂF	0BN!549/*N KN	
o
# g 9(# g*j	RNI!/ﬁ0
o
9j	N!M/10BNE549/*N KN 	
o
# g 9(# g*j	sN Y@Z`A/x5ba3
o
9j	sNY@A`A/354a3DN549/BN KN 	
o
# g 9(# g*j
G HJ
!N 06dc //
o
9j
GIHJ
	Nf0]dc /1/BN VjJGﬀ ®
o
NKN
GIHJ

o
# g 9(# g*j
PFQR
AN 06dc //
o
9 j
PQR
tNf06Uc /1/BNE5b9/BN KN
PQSR

o
# gﬁ 9(# g*j
G HJ
!N!'3&/
o
9j
G HJ
!N!'3&/BNE549/BN KN
G HJ

o
# gk'  9(# g*j:	MN3KMFtN
ﬂO&0
o
9j:	MN3KMFtN"ﬂO&0BNVjJG 4 bB®
o
N KN	3KMF
o

# gk'U' 9(# g*j:3KMFtNI!M/10
o
9 j:LKFMANI!M/ﬁ0NE5b9/BN KN3KMF
o
# gk' * 9(# g*j:	MN3KMFtN!M/ﬁ0
o
9j:	MN3KMFtNI!M/ﬁ0NVjJGﬀ b G 9qb
o
N KN	3KMF
o
r ﬁ>ﬀﬂﬁCD8t7K8ﬁ(*!	 #)ﬀﬂ/kn4YFfﬂ0eﬂlDﬀ4:"BI*i@ﬀﬂA-I]-0(* 	 #
T
	
68(6">"-3A-0(]"BC>I6-0ﬁ6ﬀ4ﬀ4%'ﬁ&%0:!ﬀ4tI68ﬁ
(*%0IIC%'ﬁD2?%"P*i@(B8ﬀ4%'ﬁ^%0:A-0ﬁZ*i@CD/ﬂﬀﬂ(Bﬀ4I6-0ﬁﬀﬂﬀ4%'ﬁ	Ly"BIG?ﬀﬂ0Nﬀ4ﬀﬂyﬂ i3YFfﬂ0eﬂllLm%0IS*i@-0#CD/40NQ"
ﬀﬂﬁCR8t7K8ﬁ(*8K
D
YZ`A/354a0E'N
D
ﬂO&0_E'N
D
06dcF/1/4E L ﬀﬂs*i@CD/ﬂﬀ1(Bﬀ4?jlBmﬀﬂﬃ'8Ic
o
NKG?"ﬀﬂ/ﬂ K
D
Y@Z`A/354a3E'N
D
06Uc /1/_E L
ﬀﬂVﬀﬂ#CD/ﬂﬀﬂ(Bﬀ4$[Q(B-08S",BCWI6-0ﬁ6ﬀ4ﬀ4%'ﬁjO9ﬀ+s

9ﬀ	
o
ﬀﬂﬁXm)ﬀ4ﬃ'8ISx(*%0I6ICQ%'ﬁ2H%p"S*iK(B8ﬀ4%'ﬁW%0: #g .L
' (
^


*
V	W6W
+ ñ
t
uBv ñ
*
`Maxcfe1gih#axj,+ ñ .
[
is
e`
' (
w


*
|~}
{&{
Nb 
+ ñ
t
uBv ñ
*
lpmporq*s
h#adj)+ ñ
*]_^
+
[
sJm

' (



*
|~}	
{&{
NA* 
+ ñ
t
u

ñ
*
a.yee+ ñ .	
[
is
e`
' (



*
|~}
{	{
N*

+
ñ
t
uBv
ñ
.
ñ
*J]. 
+

mﬀﬂﬃ'8Ix ArI68ﬁ:F%0I:K
D
Y@Z`A/x5ba3E'N
D
0]dc //4E
T
D
fﬂ08*29:a3E'N 
L
a©&E§£9¦{£9ª DJﬃ	 ¬
r -3(]"-3Iﬀ7 ﬀﬂ!M/#/354iﬂOﬂ+ :ﬂ0{`OﬂlJ2 5ﬁ/r+ Y /ﬁ0{v>-0ﬁﬀﬂﬁCR8 798ﬁD(*
	
#ﬀ4:;"BI
*iﬀﬂ%'ﬁ/4JX%'ﬁP%'8CD8 7K8ﬁ(*
	

8(]"Z"-3
	
#
T
	

ﬀﬂ ->I]-0(*P%0:=7LSy "BIGﬀﬂ0NRﬀﬂ ﬀﬂ5R3F!/B#/354iﬂOﬂ +*:ﬂ0
`OﬂlJ25i/3+Y /10tv
	
#Ltm%0I$*i-0#&CD/40N9"(*%3 QB+0ﬁD2ﬀﬂﬁﬃ5#>-0(6"ﬀﬂﬁ?ﬀﬂA2BBI6#ﬀﬂﬁﬀ1ﬀﬂ(HG?ﬀ4"ICQ(*t%,K
D
Y@Z`A/354a
3E'N
D
ﬂF	0eE'N
D
06dc //4E
L
NG?"ﬀﬂ/4ﬀ4ﬀﬂ&ﬁ%'ﬁ2BBI6#ﬀ1ﬁﬀﬂﬀﬂ(pGLuILuBL(K
D
Y@Z`A/354a3E'N
D
ﬂF	0_E'N
D
Y@A`A/354adc0]dc /1/_E
L
[Q*<
(B-085"BI-3ISG;%pC%'6ﬀ4[D/4 %'8CD8H798ﬁD(*  YK
D
fﬂ08*29:a0E'N KN
D
[ﬂ"862K:adc&E
L
-0ﬁ2 K
D
[ﬂ"862K:a3E'N KN
D
+ .-65*/E
L
L
Y
ﬁZ%0I62BI%I%'/4+0(*BI-0ﬀﬂﬁf(B/ﬂ-06 %0:Aﬁ%'ﬁ2BBI]#ﬀﬂﬁﬀﬂ6#XND"
_
rsMk
n
rsMk#-0ﬁwﬀ1(BCDI%{+@ﬀﬂ2-
CI6ﬀﬂ%0I6ﬀ4=J(]"#& [D-02p%'ﬁ>" (*%0CQ?%0:	I6-0ﬁDﬀ4ﬀ4%'ﬁL
}
Bxgt-0ﬁ2gvu[QI6-0ﬁﬀ4ﬀﬂ%'ﬁt(*%'ﬁ@Rﬀ1(*ﬀﬂﬁﬃ-0(]"p%0"BIL
Y
:H+x06bY /{j/g
o
ﬀﬂS-WI6ﬀﬂ(*-0ﬁ(*%0IP%0: +30]bY /j/g
u
o
NE"ﬁ gS"-0SCI6ﬀﬂ%0I6ﬀ4=J~%{+0BI g
u
L
Y
:H+x06bY/j/g
o
ﬀﬂ7K8ﬀ4+3-0/4ﬁ9S%
+30]bY /{j/g
u
o
N
g -0ﬁ2qg
u
"-+0&"-0#&CI6ﬀ4%0I]ﬀ4=J0L5m%0I*i@-0#CD/40N!ﬀﬂﬁZm)ﬀ4ﬃ'8IBg
*
"-0CDI6ﬀ4%0I6ﬀ4JX%{+0BIyg
s
N
g

N
g

N
g

Ng zN-0ﬁ2{g.NG?"Dﬀﬂ/4Lg

-0ﬁ2{g "-{+0S"S-0#&SCI6ﬀﬂ%0I6ﬀ4=J0L)ﬀ4""ﬀﬂ$CI6ﬀﬂ%0I6ﬀ4=Jp(6"#0N"S(*%3 B+0ﬁD2ﬀﬂﬁﬃ
#-0(]"ﬀﬂﬁs[Q(*%'#&;2BBI6#ﬀ1ﬁﬀﬂﬀﬂ(;G?ﬀ4"ICQ(*s% K
D
Y@Z`A/x5ba3E'N
D
ﬂF	0eE'N
D
Y@A`A/x5badc.06dcF/1/4E
L
[Q(B-08?ﬁ%zG
G$5"-+0dK
D
[ﬂ"8629:a3E'N KN
D
fﬂ"8629:adc E
L
-0?"S%'ﬁ/4JCQ%'ﬀ4[D/ﬂ%'8CR8M7K8ﬁ(*0L

£ ¦ £	 E£w£ 0¬
m%0I>-0ﬁﬀﬂﬁCR8,7K8ﬁ(*
	
#S%0:-^-3(6"D-3I 75NtG$W2ﬁ%0X[KJ 78K
	
#
L
"WB&%0: -0/ﬂ/
%'8CD8H798ﬁD(*
	

8D(6""-3
	
#
T
	

ﬀﬂH-PI6-0(*S%0:ﬃ75L
Y
ﬁ98ﬀ4ﬀ4+0/4J 7:K
	
#
L
ﬀﬂ$"SBV%0:E*i@CQ(*2X%0IVI7K8ﬀ4I2
ICQ%'ﬁH%0:)ﬀ1#&CD/4#&ﬁ9-3ﬀ4%'ﬁV8Dﬁ2BIH?%>"ﬀﬂﬁCD8H798ﬁD(*
	
#L
ﬁX£ﬃﬂ!O¦F©	
!¬"!
r #/r+ +d/79/B	0/;%0:-,-3(]"-3I75NKGMI6ﬀ4ﬁp-0
	
#
T
78K
	
#
L
Nﬀﬂ;-,CD-0ﬀ4I;%0:E-0ﬁﬀﬂﬁCD8A7K8ﬁ(*
	 #;-0ﬁD2Xﬀ4M(*%0IIC%'ﬁD2ﬀﬂﬁﬃ&B78K 	 #
L
%0:)%'8CR8M7K8ﬁ(*BLAr#/r+*ﬃ+49ﬂF#/MﬀﬂM-BV%0:)798ﬁ(*BL
f(*%'#&CR-3I"&ﬁ-38IP%0:AS7K8ﬁ(*:F%0II-0(*ﬀ4+0J@# G?ﬀﬂ"~"%':O%0II6-0ﬁ:O%0I6#>-3ﬀ4%'ﬁ-0/
J@#BL
n
%',%0:M-0ﬁ-0/4J@ﬀﬂ5-0ﬁD2ﬀﬂﬁﬃa#&%@2/ﬂ:F%0I5I]-0ﬁ:F%0I6#-3ﬀ4%'ﬁ-0/;J@#BN)0LuﬃL4ND%{Gﬃ0I6-3CD"D{`Ubd.d
-0ﬁ2fCDI%0ﬃ0I6-0# 2BCﬁD2ﬁ(*Jaﬃ0I]-3CD"{`UbŁ.dvN(*%'ﬁw-0ﬀ1ﬁ-a2Dﬀﬂﬀﬂﬁﬃ'8Dﬀﬂ"2Zﬁ%@2(B-0/ﬂ/42f*iﬀ4ﬁ%@2%~#&%K2/s"
BI6#ﬀ1ﬁ-3ﬀﬂﬁﬃS[Q"-{+Kﬀ4%0I;%0:!8(]">J@#BLsH798ﬁ(*Aﬀﬂﬁp8(]"ﬃ0I6-3CD"DA-3I ﬁ-38I6-0/ﬂ/ﬂJ,2*TRﬁ2>ﬀﬂﬁ&BI]#
%0:SCD-3"pG?"%'XTDI6pﬁ%K2~ﬀﬂ&"~ﬁ9IJﬁ%@2a-0ﬁ2/ﬂ-0ﬁ%K2aﬀﬂ"a*iﬀ4pﬁ%@2W%0:S"aﬃ0I6-3CD"DBL yﬁ
Ł
"&%0"BI,"-0ﬁ2	N	"BI6ﬀﬂSﬁ%X(*%0IICQ%'ﬁ2Dﬀﬂﬁﬃﬁ%0ﬀ4%'ﬁfﬀﬂﬁ^I-0(*ﬀﬂ+0>J@# #&%@2/ﬂBNQ0LuﬃL4N)m
_@n
NEkAm
_@n
BN
-0ﬁ2p-3(6"-3I6BN[Q(B-08?"[Q"-{+Kﬀ4%0I;%0:	I-0(*ﬀ4+0J@#$ﬀﬂA(]"-3I6-0(*BI6ﬀ4B2[KJ&"ﬀ4I$ﬁ%'ﬁ@<vBI6#ﬀ1ﬁ-3ﬀﬂﬁﬃ
(*%'#&CD8-3ﬀ4%'ﬁV"-3#-0ﬀﬂﬁ9-0ﬀﬂﬁX-0ﬁW%'ﬁﬃ0%'ﬀ1ﬁﬃﬀﬂﬁ9BI6-0(*ﬀ4%'ﬁXG?ﬀﬂ""ﬁ9+Kﬀ4I6%'ﬁ#&ﬁ9BL
Y
ﬁ

*TRﬁﬀ4ﬀ4%'ﬁ,xLﬂb3NwG$M2%Sﬁ%0)CD8)-0ﬁ9JP(*%'ﬁI6-0ﬀﬂﬁ9)%'ﬁ&ﬀﬂﬁCD87K8ﬁ(*t-0ﬁ2P"K8s-0/ﬂ/4%zGh"V*iK(B8ﬀ4%'ﬁ
%0:DA7K8ﬁ(*s#-{J,ﬁ2&-3t-0ﬁ9J,-3[D/4Vﬃ'/4%0[D-0/@-30Lt?"-3sﬀﬂBN0G$VIBﬃ'-3I62-0(6"p-3[D/4Hﬃ'/4%0[R-0/K-3?-0t-
CD8D2%3<v*i@ﬀﬂ$ﬁ%@20LsM"BI6 -3I0N"%{G$B+0BIN#&%0I/ﬂ-3[Q%0I6-3-3CCI%'-0(]"H%&2*TRﬁﬀ1ﬁﬃ5*iﬀ4Hﬁ%K2BLsrG?ﬀﬂ2/4J
82g-3CCI%'-0(]"ﬀﬂﬁgm
_@n
%0IPk;m
_n
<v[D-02ﬀﬂﬁﬃ~ﬀﬂS%~I7K8ﬀ4I&"-3,">*i@(B8ﬀ4%'ﬁg%0:H798ﬁ(*
ﬁ2-3M-0ﬁﬀﬂﬁﬀ4ﬀ1-0/R-3S:FI%'#G?"ﬀ1(6"-0ﬁ%0"BIVM798ﬁD(*(B-0ﬁ[Q-3CCD/ﬂﬀﬂ2	L
Y
ﬁ"ﬀﬂH-3CCI6%'-0(6"X-CQ(Bﬀﬂ-0/
ﬀﬂﬁCR8 (B-0/1/42ZIBBNEG"ﬀﬂ(6"Z-30,-XJK# %aﬀ4ﬀﬂﬁﬀ4ﬀ1-0/-3>:OI%'# -0ﬁ9J^-3%0:A"JK#XNEﬀﬂ%0:Fﬁ
82WG?"ﬁ"5JK#ﬀﬂVﬁ%0M:l8/ﬂ/4Jp(*%'ﬁﬁ(*2	L
Y
ﬁﬃ0ﬁBI]-0/N)BI6#-JfGH-0ﬁ9,%^2ﬀ4ﬃ'ﬁD-3p-0ﬁe-3I[Dﬀ4I6-3I6JZ-3X-0P-0ﬁ*iﬀ45ﬁ%K20LWr ﬁeﬀﬂﬁwBI6ﬀﬂﬁﬃ
ﬁ%0ﬀ4%'ﬁ>ﬀﬂs#-3I0BIA-3?ﬀﬂﬁ"?68CQBI+Kﬀ1%0IJ(*%'ﬁ9I%'/"B%0I6J,[KJ  -0#-02ﬃ0?-0ﬁD2&f%'ﬁ"-0#a`u 3dvL)?"ﬀﬂ)"B%0IJ
2ﬀﬂﬀﬂﬁﬃ'8ﬀﬂ6"M"CD-3"Dﬁ2ﬀﬂﬁﬃ-3--3>26ﬀ4ﬃ'ﬁ-32f-0S-X#-3I0BIS:FI%'# %0"BI]S-0ﬁ2fﬀﬂﬁ9BICIB8(]"
CD-3"-0&(*%'#&CR/4B2h-0@%0:?"X#&%@2/42eJ@#XLm%0I>*i@-0#&CR/40NA-ZBI#-{JgGH-0ﬁw%26ﬀ4ﬃ'ﬁ-3
"5(*%'ﬁTDﬃ'8I6-3ﬀ4%'ﬁ
D-GIHJ
S3KMFOE5-0?-#>-3I0BI?:F%0IM"5(*%3 QBP+0ﬁ2ﬀﬂﬁﬃ&#-0(]"ﬀﬂﬁ,-0ﬁ2XI7K8ﬀ4I"-3"
*i@(B8ﬀ4%'ﬁZ%0:AB+0BIJ~S7K8ﬁ(*Pﬁ2^-3 "P#-3I60BIL
Y
ﬁZ"ﬀﬂ (B-00N	"ﬀﬂﬁCR87K8ﬁ(*ﬀﬂﬁZm)ﬀ4ﬃ'8I&c
-0ﬁ2m)ﬀ4ﬃ'8Ixa(B-0ﬁg[Q&*iKﬁ22G?ﬀ4"
D
!'3&/_E-0ﬁ2
D
ﬂO	0eE'N
D
0]dc //4E'N
D
!'3&/_E'NsICQ(*ﬀ4+0/4J0Nﬀﬂﬁf%0I62BI%
ﬃ'8-3I6-0ﬁ9B5"D-3M"#-0(]"ﬀﬂﬁﬁD2V-3M"5#>-3I0BIL
m)ﬀﬂﬁ-0/1/4JgG$aCDIﬁ9>-(*%'ﬁ:F%0I6#-0ﬁD(*aI/ﬂ-3ﬀﬂ%'ﬁ[QB=G$BﬁC(Bﬀ4TR(B-3ﬀ4%'ﬁ&G?I6ﬀ4ﬁ ﬀ1ﬁ-3(6"D-3IX-0ﬁ2
ﬀﬂ#&CR/4#&ﬁ9-3ﬀ4%'ﬁ)8ﬁ2BIsBLtm%0IA-0ﬁﬀﬂ#CD/4#&ﬁ9-3ﬀ4%'ﬁ 
NwG;?2ﬁ%0V[9J 
bK
	
#
L
"MBt%0:Q-0(*8-0/I6CQ%'ﬁ
%0: 
%>-0ﬁaﬀﬂﬁCD8V7K8ﬁ(*
	
#L
ﬁX£ﬃﬂ!O¦F©	
!¬ 
}
B7 [X--3(6"-3I-0ﬁ2 
[QX-0ﬁﬀﬂ#CD/4#&ﬁ9-3ﬀ4%'ﬁ8ﬁ2BIPBLfa-{Jg"-3	

`A/ﬁ-+ E063*654i +&%D7 ﬀﬂ:?:F%0I>-0/ﬂ/$*iKCR/ﬂﬀﬂ(Bﬀ4ﬀﬂﬁCD8P7K8ﬁ(*
	
#6N 
K
	
#
L
>
78K
	
#
L
Lhfa6-Jh"-3 
 +*50^8A 
060**5bi +V%7 ﬀ4::O%0I?-0/1/	ﬀﬂﬁCD8H7K8ﬁ(*
	
#N 
bK
	
#
L
>
78K
	
#
L
L
 \ ﬃﬂD	 t
H­!&t!1 X? [S)$&t ZﬀV&ﬂ
y [K+Kﬀﬂ%'8/4JX"I%'ﬁﬃ0S,(*%{+0BI6-3ﬃ0(*I6ﬀ4BI6ﬀﬂ-ﬀﬂLY-'J2 0]Z]6/x5- 8/G?"ﬀﬂ(]"~I6798ﬀﬂI "-3-0/ﬂ/"&I68ﬁD%0:
-a-3(6"-3IP[QI6-{+0BI62	N)%0I57K8ﬀ4+3-0/4ﬁ9/4J^-0/ﬂ/s"ﬀﬂﬁCD8S7K8ﬁ(*,%0:H"p-3(6"-3IP[Q>-3CCD/1ﬀ42^%
ﬀﬂ#&CR/4#&ﬁ9-3ﬀ4%'ﬁS8ﬁ2BI BL

(B-08"BI6ﬀﬂS-0ﬁﬀﬂﬁ@Tﬁﬀ4ﬁ98#,[QBIS%0:$ﬀ1ﬁCD87K8ﬁ(*BNﬀ4SﬀﬂSﬀﬂ#&CQ%'<
ﬀ4[R/45%W-0(]"ﬀ4B+0*i"-08ﬀﬂ+0PﬀﬂﬁﬃW-0ﬁ2ZG$ﬁB2^%W"-+0JK#>-3ﬀﬂ(&(*%{+0BI6-3ﬃ0(*I6ﬀ4BI6ﬀ1-p"D-3/4(*-
I-0%'ﬁD-3[D/4Sﬁ98D#5[QBIV%0:E?7K8ﬁ(*V-3ﬀﬂ:OJ@ﬀﬂﬁﬃ&(*BI-0ﬀﬂﬁX(*%'ﬁD2ﬀ4ﬀ4%'ﬁL)?"ﬀﬂ$CD-3CQBIHCI%0CQ%'V-:l-0#ﬀﬂ/4J%0:
?(*%z+0BI6-3ﬃ0&(*I6ﬀ4BI6ﬀ1-,[R-02X%'ﬁW"D%{Gﬀﬂﬁ:F%0I6#-3ﬀ4%'ﬁ%0:)[Q%0"X(*%'ﬁwI%'/-0ﬁ2W2-3->ﬀﬂﬁX-3(6"D-3IBL
! #"
»
{m}%$*(°{ml{Ł (^~h}%$Ú} z h$.»
{m(°¾V~÷»(ﬃ~.$Ú(ﬃ~¾

¦{¥¦{£ w©£9ª.¥R£D¬
f,-J"-3M-I68ﬁ 0]Z]6/x51+V-&-3yﬀ5ﬀ4:Eﬀ4V(*%'ﬁ9-0ﬀﬂﬁM-ﬃ'/4%0[R-0/	-3pj
=

H



o
8(]"
"-3ﬀ.
=
LMrS7K8ﬁ(*
	
#
T
78K
	
#
L
(*%{+0BI6--3ﬀPﬀ4:)"BIP*i@ﬀﬂ->I6-0(*
	
#
	

G?"%'5I68DﬁW(*%{+0BI6ŁﬀwL
r 8Dﬀ4 -3ﬀﬂTDF+ .-'#/ﬀ06Z]*/35i-78/?ﬀ4:-0(6"a-3,ﬀﬂV(*%z+0BI2a[KJX-798ﬁD(*ﬀﬂﬁ)&L

©& ﬂ! ªz¥¦F©	 '©ﬀR£Kªz¥R£D¬
rI%'ﬁﬃ0BI)(*I6ﬀ4BI6ﬀﬂ%'ﬁS"-0ﬁ5-3$(*%z+0BI6-3ﬃ0M#-JS[QA2*TRﬁ2:F%0I-3(6"-3I
G?"ﬀ1(6"I7K8ﬀ4I$"I6-{+0BI6-0/!%0:-0(6"~(*%'ﬁ@TDﬃ'8I6-3ﬀﬂ%'ﬁ	Lsr M68ﬀ4q-3ﬀﬂTR 06376S8A95-':ﬂl3 0]Z]6/x5- 8/Vﬀﬂ:
-0(6"Z(*%'ﬁ@TDﬃ'8I6-3ﬀ4%'ﬁXﬀﬂM(*%z+0BI2~[9J-&?798ﬁD(*5ﬀﬂﬁ)&L
bB®
ªz¥	  O¦F©& '©ﬀ£9ª.¥D£R¬
fW-{J"-3-ZI68Dﬁg(*%z+0BI6-^I6-0ﬁ6ﬀ4ﬀ4%'ﬁ g5ﬀ4:?ﬀ4(*%'ﬁ9-0ﬀﬂﬁ&-fBChI6-0ﬁ6ﬀ4ﬀ4%'ﬁ
(*%0IIC%'ﬁD2ﬀﬂﬁﬃ~%Z"*i@(B8ﬀ4%'ﬁe%0:3g]Lr&798ﬁ(* 	 #
T
78K	 # L (*%{+0BI6p-aI]-0ﬁﬀ4ﬀ4%'ﬁ g5ﬀﬂ:M"BI*i@ﬀ1
-~I6-0(* 	 #
	
G"%'>I]8ﬁ(*%z+0BI6lg L~r&8Dﬀ4B -3ﬀﬂTRB`A/1- Z5i-3 +4ﬂF:ﬂ3 06Z]*/35i-78/ﬀﬂ:V-0(6"h*i@CD/ﬂﬀﬂ(Bﬀ4
I6-0ﬁ6ﬀ4ﬀ4%'ﬁaﬀ1?(*%{+0BI62^[9JW-p798ﬁ(*Pﬀ1ﬁ &L rS8ﬀ4$-3ﬀﬂTD +*50^8a5i-3 +4ﬂF:ﬂ3 06Z]*/35i-78/ ﬀﬂ:
-0(6"~*i@CD/ﬂﬀﬂ(Bﬀ4H-0ﬁ2Wﬀ1#&CD/ﬂﬀﬂ(BﬀﬂAI6-0ﬁ6ﬀ4ﬀ4%'ﬁXﬀﬂM(*%z+0BI2~[9J-&?798ﬁD(*5ﬀﬂﬁ)&L
! 
º.¾&$Ú¾l{ ŁI(ﬃ~h}%$Ú} z h$.»
{m(°¾V~ »(ﬃ~.$Ú(ﬃ~¾
f-02%0CA"M:O%'/1/4%{G?ﬀ1ﬁﬃ(*%'ﬁw+0ﬁ9ﬀ4%'ﬁG?"ﬀ1(6"(B/ﬂ-06ﬀUTDA-0(6"+.-3I]ﬀﬂ-3[D/4V%@(B(B8IIﬁD(*?%0:	-I6-0ﬁDﬀ4ﬀ4%'ﬁp-0t[Qﬀﬂﬁﬃ
-a2*TRﬁﬀ4ﬀ4%'ﬁ!NE(*%'#&CD8-3ﬀﬂ%'ﬁg8~jl( <=8
o
Ns-0ﬁ2CI2ﬀﬂ(B-38~jFC<=8
o
L
}
B:6^[p-W+3-3I6ﬀﬂ-3[D/4-0ﬁD2 gS[Q>-
I6-0ﬁ6ﬀ4ﬀ4%'ﬁ	L76>ﬀﬂ!M/#6t&/k!-3 g;ﬀﬂ:A-+1+4ﬂ08'i/*DJ+Bj/g
o
ﬀﬂﬁ(B/ﬂ82A-0ﬁX-0ﬀﬂﬃ'ﬁ#&ﬁ9$"D-3M2*TRﬁ 6@6>ﬀﬂ 0ear94+x/ !-3 g
ﬀ4:=-+1+4ﬂ08'i/*DJ+Bj/g
o
ﬀﬂﬁ(B/ﬂ82$-0ﬁa-0ﬀ4ﬃ'ﬁ#ﬁwV"-3?IB:OBI6ﬁ(*F6F@-6pﬀﬂ<YFav94+d/ !S-33g$ﬀ4:,8A9-65U!'j/g
o
IB:FBIﬁ(*C6RL
f,2ﬁ%05[KJ !M/ Bj/6
o
N 0ear94+x/j/6
o
ND-0ﬁ2)YFav94+d/j/6
o
"5B%0:)I6-0ﬁﬀﬂﬀ4%'ﬁV"-32*TRﬁ0ND( <=8D0NR-0ﬁ2aC<=8.6RN
ICQ(*ﬀ4+0/ﬂJ0L -3[D/4bP6"%{G?"2B: NQ( <=8D0N	-0ﬁ2aC<=8,B:O%0I "P+.-3I6ﬀ1-3[D/4 G %0:t"(*%3 B&+0ﬁD2ﬀﬂﬁﬃ
#-0(]"ﬀﬂﬁ0L
-3[D/4b A?"2B: N( <=80ND-0ﬁ2WC<=8B?:O%0I?"5(*%3 QB5+0ﬁ2ﬀ1ﬁﬃ&#-0(6"ﬀ1ﬁ

e


t
 ﬁh

e

t
 `4h

e

t

]_^
ñ
]
¢
ñ
].
ñ
]. 
ñ
].£ ].
ñ
].  ].
ñ
].
ñ
]. 
ñ
].£
}
BŁg-0ﬁ2 g
u
[QPI]-0ﬁﬀ4ﬀ4%'ﬁD -0ﬁD2 9ﬀ zN4L{LBLND9ﬀ a[Q&-XI68ﬁ!L
_
8CCQ%',"D-3S">BCI]-0ﬁﬀ4ﬀ4%'ﬁDjO9ﬀ ﬃN
9ﬀ
ﬃ !'
o
-0ﬁD2jO9ﬀ
ﬀ
N 9ﬀ
ﬀ
!'
o
8(]","D-3t®15#4304 X(*%0IIC%'ﬁD25%S"H*i@(B8ﬀ4%'ﬁ%0:Fg-0ﬁ2 g
u
N0I6CQ(*ﬀ4+0/4J0L
M"5I68ﬁaﬀ1M-!M/#6tﬂl:ﬂl0a07~/1-65ﬀ5b9@G?ﬀ4"XI6CQ(*?%6:FI%'# g$%{gruQﬀﬂ:-0(]"^BC~I]-0ﬁﬀ4ﬀ4%'ﬁgjO9ﬀ
 
Nb9ﬀ
 
!'
o
2%KMﬁ%0?(*%0I6ICQ%'ﬁ2%"S*i@(B8ﬀ4%'ﬁa%0:s-0ﬁwJI6-0ﬁﬀﬂﬀ4%'ﬁX-3MG?"ﬀ1(6"&6ﬀﬂV2*TRﬁ2!N:O%0IF#a4 "d430L
fS2*TRﬁ?-0%@(Bﬀﬂ-3ﬀ4%'ﬁ;[QB=G$Bﬁ2*TRﬁﬀ4ﬀﬂ%'ﬁs-0ﬁ28;%0:!-5+3-3I6ﬀﬂ-3[D/ﬂ?-0A:F%'/ﬂ/4%zG?  s-8CD/4,j/6

g

gru
o
ﬀﬂ$-
!M/bai0ear94+x/ﬀ-++*d07ﬂ-0:ﬂ3jFIC!Ly!M/baIYFar9+d/ﬀ-+1+Bd0eﬂ-0:ﬂ3
o
ﬀ4:,g&.!M/ Bj/6
o
Ng
u
.0ear9+d/j/6
o
jFICEL g
u
. YFar94+x/j/6
oo
N
-0ﬁ2"BI *iﬀﬂH-2*TRﬁﬀ4ﬀﬂ%'ﬁ@<=(B/4-3I$I68ﬁpG?ﬀ4"pICQ(*;%26:FI%'#?gt%g
u
Ltr !M/ 4av94+d/ -++*d07ﬂ-0:ﬂ3ﬀﬂAﬀﬂ"BI
-S2B:O<=( <=8M-0%K(Bﬀﬂ-3ﬀﬂ%'ﬁ%0IA2B:O<vC<=8V-0%@(Bﬀﬂ-3ﬀ4%'ﬁ!L)-3[D/4M"%{G?s"H2B:1<=8M-0%@(Bﬀﬂ-3ﬀ4%'ﬁ):F%0Is"M(*%3 QB
+0ﬁ2ﬀ1ﬁﬃ#-0(6"Dﬀﬂﬁ0LA$%'ﬁﬀ12BIt"?2B:1<vC<=8D?-0%@(Bﬀﬂ-3ﬀ4%'ﬁZjJG

g

gds
o
LtM"?2*TRﬁﬀ4ﬀ4%'ﬁ%0:)G-3xg?(B-0ﬁI-0(]"
"58DS%0:%G -3Lgrs"I6%'8ﬃ'"X"2*Tﬁﬀ4ﬀ4%'ﬁ@<=(B/ﬂ-3IVI68ﬁX"%zG?ﬁXﬀﬂﬁXm)ﬀ4ﬃ'8I65cKL
-3[R/45  AM"2B:1<=8-0%@(Bﬀﬂ-3ﬀ4%'ﬁV:F%0IM"(*%3 QB5+0ﬁD2ﬀﬂﬁﬃ#-0(]"ﬀﬂﬁ
ÙÚ×;àôòöÛò­âQÔç×ÖÔçÔçßÚÛ;ÓîÖÏÞqÓÇßåQÔ ÙÚ×Âàôò¢Õ°ò¢âQÔç×DÖgÔqÔçßÛÂÓÈÖãÞçÓÈßgåQÔ

t
ñ
].¢
ñ
]



t
ñ
].¢
ñ
]


ñ

t
ñ
].¢
ñ
]


ñ

t
ñ
].¢
ñ
]
£


t
ñ
]

ñ
]


ñ

t
ñ
]

ñ
]
 


t
ñ
]

ñ
]


ñ

t
ñ
]

ñ
]


ñ

t
ñ
]

ñ
]
 


t
ñ
]
 
ñ
]


ñ

t
ñ
]
 
ñ
]
 


t
ñ
]
 
ñ
]


ñ

t
ñ
]
 
ñ
]


ñ

t
ñ
]
 
ñ
]
 

ñ

t
ñ
]
 
ñ
]
£

%{GqG$P2Dﬀﬂ(B8?"2-3-pD%{G(B-082Z[KJaﬀﬂ#&CD/1ﬀﬂ(Bﬀ4VI6-0ﬁ6ﬀ4ﬀ4%'ﬁBL
}
B6X[Q,-p+.-3I6ﬀ1-3[D/4,-0ﬁD2U#g?[P-0ﬁ
ﬀﬂ#&CR/ﬂﬀﬂ(Bﬀ4I]-0ﬁﬀ4ﬀ4%'ﬁ!LffW-Jg"-36ﬀﬂ{ﬂ/iLYN[ﬂ0eﬂl:  {YNav94+x/k!X-32#g,ﬀﬂ:38A9-65U!'j/#g
o
IB:FBIﬁ(*26-0ﬁD2e2ﬁ%0
[KJ ﬂ i3YFfﬂ0eﬂl:a YFaU!M/*j/6
o
"PB%0:Aﬀ1#&CD/ﬂﬀﬂ(BﬀﬂVI6-0ﬁﬀ4ﬀﬂ%'ﬁ-3 G?"ﬀ1(6"<6Wﬀﬂ?C<=82	L ?%0"-3S2*Tﬁﬀ4ﬀ4%'ﬁ-0ﬁ2
( <=8?(B-0ﬁﬁ%0V%@(B(B8I?-3M-0ﬁWﬀﬂ#CD/ﬂﬀﬂ(Bﬀ4AI6-0ﬁﬀ4ﬀﬂ%'ﬁ[(B-08D"-0(*ﬀ4%'ﬁX%0:)-0ﬁWﬀﬂ#&CR/ﬂﬀﬂ(Bﬀ4tI]-0ﬁﬀ4ﬀ4%'ﬁﬀﬂV2*TRﬁ2
%[Q,#&CD=J0N!rq8CR/4j/6

g

#g
o
ﬀﬂ-0ﬁ ﬂ i3YFfﬂ0eﬂlL!M/ 4aIYFav94+d/-+1+Bd0eﬂ-0:ﬂ3~ﬀﬂ:Og3.!M/*j/6
o
ND#g
u
. YFar94+x/j/6
o
N!-0ﬁ2
"BI?*i@ﬀﬂA-52*TRﬁﬀ4ﬀ4%'ﬁ<=(B/4-3IsI68ﬁ&Gﬀ4"&ICQ(*t%:6,:FI%'# g%:#g L)-3[D/4 c"%zG?s" 2-3-SR%{G(B-08D2
b0b
[KJﬀﬂ#CD/ﬂﬀﬂ(Bﬀ4;I6-0ﬁﬀﬂﬀ4%'ﬁH"(*%3 QB5+0ﬁ2Dﬀﬂﬁﬃ&#-0(6"Dﬀﬂﬁ0LtM"SI]8ﬁX"%zG?ﬁXﬀﬂﬁXm)ﬀ4ﬃ'8I5cﬀ1V-2*TRﬁﬀﬂﬀ4%'ﬁ@<=(B/4-3I
I68ﬁ:F%0I,jJG

gb'

#g 
o
L
-3[D/45c  A?"ﬀﬂ#&CD/1ﬀﬂ(Bﬀ4$C<=8V-0ﬁ2a2B:1<vC<=8-0%@(Bﬀﬂ-3ﬀ4%'ﬁDV:O%0I?"5(*%3 QB5+0ﬁ2ﬀ1ﬁﬃ&#-0(6"ﬀ1ﬁ
m 
`
lpm

m~s
h `4h

e

t

m 
`
lnm

m~s 
e  h `h

e
x
ar
m dsm
adj

]  
ñ
] ^
ñ
] ^.w

t
ñ
] ^
ñ
]  
 ñ

t
ñ
] 
ñ
] ^
 ñ

t
ñ
] £
ñ
]  

Y
ﬁﬃ0ﬁBI]-0/D"BI6?-3I "IBMJ9CQ;%0:!-0%@(Bﬀﬂ-3ﬀ4%'ﬁA[BG;Bﬁ2*TRﬁDﬀ4ﬀ4%'ﬁs-0ﬁ2p8$ﬀﬂﬁ-3(]"-3IBL;M"
TDI6=JKCQaﬀﬂﬁ(B/ﬂ8D2&-0%@(Bﬀﬂ-3ﬀ4%'ﬁ>G?"ﬀﬂ(]"%@(B(B8I>G?ﬀﬂ"ﬀﬂﬁ-0ﬁ­y V<=-30NV0LuﬃL4N,jJGfN<g.N g 
o
Lr6%K(Bﬀ1-3ﬀ4%'ﬁ
%@(B(B8II6ﬀﬂﬁﬃﬀﬂﬁ^%0I]2ﬀﬂﬁ-3IJ~kAm
_@n
S[Q/4%'ﬁﬃ%W"ﬀﬂJ9CQ0L&M"&(*%'ﬁ2=JKCﬀ1S(B-082f[KJa""Dﬀ4BI6-3I6(]"ﬀﬂ(B-0/
I68D(*8I%'ﬁ-3BNH0LuﬃL4NjJGfNog ' Na# g 
o
LM""ﬀﬂI62e=JKCWﬀ1&(B-082[KJg"W(*%'ﬁ(B8IIﬁ9I68D(*8I%'ﬁ
-3BNR0LuﬃL4NjJGfNg3Ngrs
o
L
f>6-JZ"-3-57K8ﬁ(* 	 #
T
7:K 	 # L (*%{+0BI6P-X2B:O<=8&-0%@(Bﬀﬂ-3ﬀ4%'ﬁj/6

g

g u
o
ﬀ4:A"BI6&*i@ﬀﬂS-I6-0(*
	 #
	
G?"%'SI68ﬁXﬀﬂ?-&2*TRﬁﬀ4ﬀﬂ%'ﬁ@<=(B/4-3IVI68ﬁGﬀ4"ICQ(*V%P6:OI6%'#tg$-0ﬁD2)gvuFL

¤l¤6§£4
 '©ﬀR£Kªz¥D£R¬
r 8ﬀ4l-3ﬀﬂTD`A/ﬁ- 8-Z/fad!M/06Z]*/35i-78/ﬀ4:t:F%0I-0(6"+.-3I6ﬀ1-3[D/486~-0ﬁ2^-0(]"
I6-0ﬁ6ﬀ4ﬀ4%'ﬁ)gV8(]"W"-33g<. !M/*j/6
o
N%'#,2B:O<=85-06%K(Bﬀ1-3ﬀ4%'ﬁgj/6

g

g
u
o
ﬀﬂM(*%z+0BI2Z[9JW- 798ﬁD(*5ﬀﬂﬁ
&L rS8ﬀ4$ -3ﬀ1TD + 53^8 -Z faU!M/ ﬀ06Z]*/35i-78/ﬀﬂ::F%0I -0(6"^+3-3I6ﬀﬂ-3[D/4 6W-0ﬁ2a-0(]"ZI6-0ﬁﬀ4ﬀﬂ%'ﬁgM8(]"
"-3g&.2!M/ Bj/6
o
N	%'#&,*iKCR/ﬂﬀﬂ(Bﬀ4?2B:1<=8,-0%@(Bﬀﬂ-3ﬀ4%'ﬁhj/6

g

g
u
o
%0Iﬀﬂ#&CD/ﬂﬀ1(Bﬀ4V2B:1<=8D,-0%K(Bﬀﬂ-3ﬀﬂ%'ﬁej/6

g

#g
o
ﬀﬂ
(*%{+0BI62a[KJ-?7K8ﬁ(*5ﬀ1ﬁ)&L

¤l¤ £ w©£9ª.¥R£D¬
r S8ﬀ4 6-3ﬀﬂTD `A/ﬁ- -Z/fav94+x/ 06Z]*/35i-78/ﬀﬂ:s:O%0I-0(6"^+3-3I6ﬀﬂ-3[R/4 6W-0ﬁ2Z-0(]"
I6-0ﬁ6ﬀ4ﬀ4%'ﬁg8(6"~"-3gL.2!M/ Bj/6
o
N	-0(]"^2B:1<=8DP-06%K(Bﬀ1-3ﬀ4%'ﬁej/6

g

gru
o
ﬀ1(*%z+0BI2^[9J~->7K8ﬁ(*ﬀﬂﬁ
&LMr8ﬀﬂ$ 6-3ﬀﬂTD + 53^8 -A fav94+d/06Z]*/35i-78/ ﬀﬂ::F%0I?-0(]"Z+.-3I6ﬀ1-3[D/4	6X-0ﬁ2a-0(6"ZI6-0ﬁﬀﬂﬀ4%'ﬁgV8(]"
"-3 gC. !M/ Bj/6
o
N-0(]"W*i@CD/ﬂﬀﬂ(Bﬀﬂ;2B:O<=8S-0%@(Bﬀﬂ-3ﬀ4%'ﬁj/6

g

gru
o
-0ﬁ2Xﬀﬂ#&CR/ﬂﬀﬂ(Bﬀ4A2B:1<=8-06%K(Bﬀ1-3ﬀ4%'ﬁj/6

g

#g
o
ﬀﬂ
(*%{+0BI62a[KJ-?7K8ﬁ(*5ﬀ1ﬁ)&L
 \ ﬃﬂD
	 ;ﬀt$Q6 ` )AZ5
ﬂX [S&$&A'ZﬀV&ﬂ
M"ﬀ1;(*ﬀﬂ%'ﬁW"%zG?$"-3VVﬃ0ﬁBI6-3ﬀﬂ%'ﬁX:OI6%'#
_
-3(6"-3I(B-0ﬁ[Q-08%'#-3ﬀﬂ(B-0/ﬂ/4JpCQBI:O%0I]#&2>[KJp8Dﬀﬂﬁﬃ
"
_@n~
X-3[Rﬀﬂ/ﬂﬀ4J%hﬃ0ﬁBI6-3(*%'8ﬁ9BI*i-0#&CD/4L

I6ﬀ4*DJ0N"^ﬃ0ﬁBI6-3ﬀ4%'ﬁ%0:P-hW8ﬀﬂ~:FI%'# -
-3(]"-3I-0ﬁ2X-&?(*%z+0BI6-3ﬃ0&(*I6ﬀ4BI6ﬀﬂ%'ﬁX(*%'ﬁﬀﬂM%0:"5:O%'/ﬂ/ﬂ%{G?ﬀﬂﬁﬃBCDBL
)
r ﬁ
_@n~
CI%0ﬃ0I6-0#ﬀﬂV(*%'ﬁI68D(*2W:FI%'#"-3(]"-3IBL
)
rB?%0:sH
}
:F%0I6#,8D/ﬂ-0VﬀﬂM(*%'ﬁI68(*2X:FI%'#",(*I6ﬀ4BI6ﬀ4%'ﬁ!L
)
r 8Dﬀ4&ﬀﬂS(*%'ﬁI68D(*2^[9J^#&%@2/U<=(6"(@ﬀﬂﬁﬃ"pH
}
:O%0I6#P8/ﬂ-0-3ﬃ'-0ﬀﬂﬁDS"
_@n~
CI6%0ﬃ0I6-0#
-0ﬁD2XCI%.(*ﬀﬂﬁﬃ&"5%0[-0ﬀﬂﬁ2X(*%'8ﬁ9BI*i-0#&CD/4?%'ﬁw%p"S%0[DBI6+.-3[D/ﬂSB+0ﬁw%0:"I6-0(*0L
M"S:F%'/ﬂ/4%zG?ﬀﬂﬁﬃ&8[D(*ﬀ4%'ﬁV2(*I6ﬀ4[Q"2B-0ﬀﬂ/1V%0:""IBBCRBL
b
 ! #"
%$Ú¾&$Ú'Q½¾)(*$°Å¾ÁﬂO|(°{~ (°¾ 
M"ﬀ1M(*ﬀ4%'ﬁZﬃ'ﬀ4+0 -p#B"%K2a"-3 I6-0ﬁ/ﬂ-3 --3(6"-3I6 7qﬀﬂﬁw%-
_na
CI6%0ﬃ0I6-0#XLMM"P(*%0II(*ﬁ6
%0:"SI6-0ﬁ/1-3ﬀ4%'ﬁ#&B"%@2WﬀﬂH"%zG?ﬁ[9JCI%z+Kﬀ1ﬁﬃ"-3V"
_@n~
CDI%0ﬃ0I6-0#ﬀﬂVﬀﬂ%'#&%0ICD"ﬀ1(?%&"I6ﬀ4C0
I68D(*8I	 j.7
o
L

¬"!D¬*!  ¦z¥¦{£  ¥'£
 M(B-0/1/V"-3>-^ﬃ'/4%0[R-0/M-3gj
= 
H


 o
(*%'ﬁDﬀﬂ&%0:-(*%'ﬁ@TRﬃ'8I6-3ﬀ4%'ﬁ	N$-0ﬁﬀﬂﬁ9BICIB-3ﬀﬂ%'ﬁ%0: >NH-0ﬁ2-
B%0:AB+0ﬁ9BL5r ﬀﬂ#&CR/45-3CCI6%'-0(6"^%ﬁ(*%@2ﬀﬂﬁﬃ(*%'ﬁ@TDﬃ'8I]-3ﬀ4%'ﬁﬀﬂﬁ
_@na
ﬀﬂ %8DP-

%K%'/4-0ﬁ^+.-3I]ﬀﬂ-3[D/4
:F%0IS-0(6"-3&%0:$--3(]"-3IBLM"ﬀ1I6798ﬀﬂI-ﬁK8#,[QBI %0:

%9%'/ﬂ-0ﬁf+.-3I]ﬀﬂ-3[D/4-0ﬁ2^(B-0ﬁf[Q&ﬀﬂ#&CI6%{+02
[KJ-0%@(Bﬀﬂ-3ﬀﬂﬁﬃgG?ﬀ4" -0ﬁy M<=-3)ﬀ^-

%K%'/4-0ﬁ­+.-3I]ﬀﬂ-3[D/4W"D-3pI6-0ﬁﬃ0>%z+0BI 032ﬃﬂ/0!*5i/BRj#ﬀ
o
N"^Bp%0:
8[R-3t%0:
ﬀ'Lsm%0I;*i@-0#CD/40N'G$?8 .>=  
D
Ucs0E'N 	

,mom  
D
ﬂ:!~/ O\_94+  +E'NK-0ﬁ2 =3m  
D
/_i3Y   
R0#/ei3Y  E5:O%0IH"S(*%3 QBS+0ﬁ2ﬀﬂﬁﬃ,#-0(]"ﬀﬂﬁ0L%0S"-3H-0(6"W(*%'ﬁTDﬃ'8I6-3ﬀ4%'ﬁ%0:E--3(]"-3I?ﬀ1$8Dﬁﬀﬂ7K8/4J
(6"D-3I6-0(*BI6ﬀ4B2ﬀﬂﬁgBI6#,%0:?ﬀﬂﬁ9BICI6B-3ﬀ4%'ﬁP%0:?8(]"+3-3I6ﬀﬂ-3[R/4BL~m%0I&-0(6"-3ﬀwN)2*TRﬁ-0ﬁg-08@iﬀﬂ/ﬂﬀ1-3IJ
CI2Dﬀﬂ(B-3.#Aj#ﬀ
o
%>ﬀﬂﬁ2Dﬀﬂ(B-3G?"B"BI?->JK# ﬀﬂMﬀﬂﬁﬀ5%0I?ﬁ%0BL
# Aj#ﬀ
o
    9 b ﬀ4:Sﬀ,ﬀﬂH"5I%9%0-3A@
# Aj#ﬀ
o
    9 #Aj[Nﬀ
o
ﬀ4:Sﬀ,ﬀﬂV-68[D-3%0:)-0ﬁar 

<=-3&Nﬀ
# Aj#ﬀ
o
    9 #Aj[Nﬀ
o

Nﬀ69ﬀﬀ4:Sﬀ,ﬀﬂV-68[D-3%0:)-0ﬁZy V<=-3 ﬀ
f-0%@(Bﬀﬂ-3-

%K%'/4-0ﬁa+3-3I6ﬀﬂ-3[R/4G?ﬀ4"W-0(6"^B+0ﬁ9%IBCIﬁw"5%@(B(B8IIﬁD(*5%0:s"PB+0ﬁwBLf
-0/ﬂ%-0%@(Bﬀﬂ-3$-

%9%'/4-0ﬁ5+.-3I]ﬀﬂ-3[D/4tGﬀ4"S-0(6",*i@CD/ﬂﬀﬂ(Bﬀ4!-0ﬁD25ﬀﬂ#&CR/ﬂﬀﬂ(Bﬀ4I6-0ﬁﬀﬂﬀ4%'ﬁS% IBCIﬁ9!";*iK(B8ﬀ4%'ﬁ
%0:)"I6-0ﬁDﬀ4ﬀ4%'ﬁ	L
Y
ﬁW8#>#-3IJG;52(B/ﬂ-3I-0ﬁ2Wﬀ1ﬁﬀ4ﬀﬂ-0/ﬂﬀﬂB"5:O%'/ﬂ/ﬂ%{G?ﬀﬂﬁﬃ
_na
+.-3I]ﬀﬂ-3[D/4V%>ﬁ(*%K2"
ﬃ'/4%0[D-0/E-3M%0:s--3(]"-3IBL
:F%0IM-0(]"Zy M<=-3 ﬀwN ﬀ  H0x2ﬃﬂ "!65ﬁ/*Rj#ﬀ
o
@ﬁﬀpﬀ9l!/ x-Z9 vj#ﬀ
o
:F%0IM-0(]"W+3-3I6ﬀﬂ-3[D/46RN &6  C5i-3^84/j/6
o
@ﬂﬁﬀ69 ?&j/6
o
:F%0IM-0(]"aﬀﬂﬁCR8HB+0ﬁw0N   t[Q%K%'/4-0ﬁ
@ﬃﬁﬀ~b
:F%0IM-0(]"a/4%@(B-0/	%0IM%'8CR8VB+0ﬁw0N  t[Q%K%'/4-0ﬁ
@ﬃﬁﬀ{9S®
:F%0IM-0(]"W*i@CD/ﬂﬀﬂ(Bﬀ4HI6-0ﬁDﬀ4ﬀ4%'ﬁpg N pg  s[Q%K%'/4-0ﬁ
@ ﬀgﬁ9®
:F%0IM-0(]"aﬀﬂ#&CR/ﬂﬀﬂ(Bﬀ4$I6-0ﬁﬀﬂﬀ4%'ﬁd#g]N &#g  s[Q%K%'/4-0ﬁ
@ ﬀ# gi9®

¬"!D¬  

ªz¥ O¦F©	­¢£K¤F¥¦O©&
 M(B-0/1/"D-3 ",I6-0ﬁDﬀ4ﬀ4%'ﬁ~I/ﬂ-3ﬀ4%'ﬁZ%0:A--3(]"-3I(*%'ﬁ6ﬀﬂ %0:AG;%=JKCQ%0:tﬃ'/4%0[D-0/I6-0ﬁDﬀ4ﬀ4%'ﬁ MBC
-0ﬁ2Xﬀ1(LAm)ﬀ4I6VG$SIBCIﬁw?BCWI6-0ﬁﬀﬂﬀ4%'ﬁV8ﬀ1ﬁﬃ"S:O%'/1/4%{G?ﬀ1ﬁﬃCI2ﬀﬂ(B-30L
;#/vY     9 ;R#/vYmon4YFfﬂ0eﬂl

;R#/rY@bi3YF[ﬂ0eﬂl

;R#/vY s0768

;R#/vYC>-654ﬂ-ﬃ\e~/

;#/vYm ]6/*R
M"&8[<vCI2ﬀ1(B-3 ;#/vYmon4YFfﬂ07ﬂFAﬀﬂS82^%a/4(*-XB

u
>
@ %0:$*iKCR/ﬂﬀﬂ(Bﬀ4 I6-0ﬁﬀﬂﬀ4%'ﬁ-3ﬀﬂ:FJ@ﬀﬂﬁﬃ"
I7K8ﬀ4I#ﬁwH:FI%'# KL1jl-
o
%KL1jl(
o
ﬀ1ﬁ

*Tﬁﬀ4ﬀ4%'ﬁWcKLﬂb3L
;#/vYmon4YFfﬂ07ﬂF     9"!
'*)

;R#/vYmon4YFfﬂ0eﬂlvj/g
o
;#/vYmon4YFfﬂ07ﬂFvj/g
o
    9` g
u
9 i-  0 010e95Bj/g
o

0]37wCﬂ0{:ﬂO8wj/g
o
d
i -  'd00e95Bj/g
o
    9?ﬂFRj_+*Z95i0/{j/g
oo

8A9-65U!'j/g
o

54ﬂ"8-8/x5*j/g
o
0]37wCﬂ0{:ﬂO8wj/g
o
    9"#%$
'*)'&
)(
'+*,
g
u
G?"BI
=
@Pj/g
o
ﬀﬂV"B?%0:I]-0ﬁﬀ4ﬀ4%'ﬁD
"-3?(*%'ﬁRﬀﬂ(*&gH-0ﬁ2W"-{+0CI6ﬀﬂ%0I6ﬀ4=Jp%{+0BIg]L
bc
M"^(*%0II(*ﬁX%0:P;#/vYmon4YFfﬂ07ﬂF(B-0ﬁ[Qf8ﬁ2BI]%9%@2­-0:O%'/ﬂ/ﬂ%{G?BLti -  'd00e95Bj/g
o
-0ﬁD2 C0637wCﬂ0:ﬂF^8wj/g
o
:l8/UTR/ﬂ/",I7K8ﬀ4I#&ﬁ9M%0:AKL1jl-
o
-0ﬁ2 KL1jF[
o
NICQ(*ﬀ4+0/4J0L;R#/rYm5n_YFfﬂ07ﬂF(*%'#5[Rﬀﬂﬁ?ﬀﬂ?8[<vCI2ﬀﬂ(B-3?[9J
(*%'ﬁ.8ﬁ(*ﬀ4%'ﬁX-0ﬁD2W"ﬁ(*:l8/UT/ﬂ/ﬂt"I7K8ﬀ4I#&ﬁ9V%0: KL1jl(
o
NRﬀLu0L4ND#>-.i@ﬀﬂ#>-0/ﬂﬀ4=J0L
f,IBCIﬁ9V"*i@(B8ﬀ4%'ﬁW%0:)ﬀ1#&CD/ﬂﬀﬂ(BﬀﬂAI6-0ﬁ6ﬀ4ﬀ4%'ﬁV-0?:O%'/ﬂ/ﬂ%{G?  
;#/vY@bi3YFfﬂ07ﬂF     9 !
ﬃ
'*)
V

;R#/vY@bi3YFfﬂ0eﬂlvj/#g
o
;#/vY@bi3YFfﬂ07ﬂFvj/# g
o
    9 ` #g u 9?i -  'd010795*j/#g
o 
#Aj.-65#8/vj/#g
oo
u d
M"%0"BI "IB58[<vCI2ﬀ1(B-3V%0: ;R#/vYW-3IP82X%(B-3C8I,"5(6"D-0ﬁﬃ0 %0:)(*%'ﬁTDﬃ'8I6-3ﬀ4%'ﬁDBN+3-3I6ﬀU<
-3[D/4ND-0ﬁ2XB+0ﬁ9BNICQ(*ﬀ4+0/4J0LHm%0I-0ﬁZy M<=-3 ﬀwNG$,2ﬁ%0,[9J@Pj#ﬀ
o
",B?%0:)I6-0ﬁ6ﬀ4ﬀ4%'ﬁ<gV8(]"
"-3032ﬃﬂ/"!65i/BRj/g
o
 mHR#/35+*j/g
o
19 KLM",8[R-3?%0:oﬀ(B-0ﬁZ[Q5(]"-0ﬁﬃ02Z[9JW-pI6-0ﬁ6ﬀ4ﬀ4%'ﬁgL. @j#ﬀ
o
-0ﬁ2
"I68(*8I6-0/(]"-3I6-0(*BI6ﬀ1ﬀﬂ(B%0:;-3(6"-3Iﬃ'8-3I6-0ﬁ9B"-3 032ﬃﬂ/0!*5i/BRj/g
o
mVD#/35+*j/g
o
ﬀﬂ-ﬀ1ﬁﬃ'/4B%'ﬁ	L
m%0I-&+3-3I6ﬀﬂ-3[D/4.6{. >NDG$52ﬁ%05[KJ@Pj/6
o
",B?%0:)I6-0ﬁ6ﬀ4ﬀ4%'ﬁ<gV8(]"W"-3 -+1+4ﬂ08'i/*DJ+Bj/g
o
(*%'ﬁw-0ﬀ1ﬁ
-0ﬁ-0ﬀ4ﬃ'ﬁD#&ﬁw 6   9Ł.(Ltm%0IV-0ﬁpB+0ﬁ9L. <5N@G$ 8H@Pj#
o
%P2ﬁ%0 " BH%0:!I]-0ﬁﬀ4ﬀ4%'ﬁD5gA8D(6"p"-3
8/B&/35i-0#/k!'j/g
o
(*%'ﬁw-0ﬀ1ﬁ3'L
;#/vY s3-68     9 !

)
X
;R#/rY s376S8wj#ﬀ
o
;#/vY s3-68wj#ﬀ
o
    9 `
!
'*)
(
$
*
j/gvu 9b  ﬀ7u~9 ﬀ
o
d

`4j
!
'*)
)(
$
*
gru~9S®
o
 ﬀ-u~9ﬀd
G?"BI 032ﬃﬂ/0!*5i/BRj#ﬀ
o
j
mHR#/35+*j/g
o
9
D
ﬀ(E
;#/vY >-*5bﬂ-ﬃ\_ /     9
!
)
;R#/rY >-654ﬂ-^\_ /j/6
o
;#/vY >-*5bﬂ-ﬃ\_ /j/6
o
    9`
!
'*)
(

*
j/gru~9b8 6ﬃu 9 .(
oo
d

`4j
!
'*)
)(

*
gru 9®
o
 6^u 96'd
;#/vYm ]6/*R     9
!	
)

;R#/vYm ]6/BDvj#
o
;#/vYm ]6/*Rvj#
o
    9 `
u
9®.dﬀ4:,5ﬀﬂV-0ﬁaﬀﬂﬁCD8HB+0ﬁ9
`
!
'*)
)(

*
j/gru 9b: 7u 9&b
oo
d

`4j
!
'*)
(

*
gru~9®
o
 eu 9®.dE%0"BIG?ﬀﬂ
_
(*%'ﬁD2XG;5IBCIﬁ9Vﬀﬂ(6I]-0ﬁﬀ4ﬀ4%'ﬁDV8ﬀﬂﬁﬃ"S:F%'/ﬂ/4%zG?ﬀﬂﬁﬃCI62ﬀﬂ(B-30L
Bﬂ0      9
!
'*)

j/g
u
9®
o

!
ﬃ
'*)
V

j/# g
u
9®
o

!

)
X

j#ﬀ
u
9ﬀ
o

!
)
j/6
u
96
o

Bﬂ0em ]6/*R
Bﬂ0 7m<]*/*D     9
!

)

Bﬂ0em ]6/*Rvj#
o
Bﬂ0 7m<]*/*Dvj#
o
    9 bSﬀ4:,5ﬀﬂM-0ﬁWﬀ1ﬁCD8HB+0ﬁ9BNj#
u
9®
o
%0"BIG?ﬀﬂ
m)ﬀﬂﬁ-0/1/4JaG$>2*TRﬁ"I6-0ﬁDﬀ4ﬀ4%'ﬁ^I/1-3ﬀ4%'ﬁ B5-3+:O%0I5-~-3(6"D-3IP8Dﬀﬂﬁﬃ"CDI2ﬀﬂ(B-3P;R#/vY-0ﬁ2
Bﬂ0  -0M:O%'/ﬂ/ﬂ%{G?  
B5i-3 +     9 ` a;R.-^\_ /Y ;#/vYwd

` ;R.-ﬃ\_ / Bﬂ06d
;.-ﬃ\_ /     9 !
)
 
j#9®
o

!
'*)

Ci -  'd0107945Bj/g
o
m%0IZ--3(6"D-3I 7 9 j.;

<

>

?

>
o
N G$8q>j.7
o
% 2ﬁ%0f"f:O%'/1/4%{G?ﬀ1ﬁﬃBX%0:P-3%'#>ﬀﬂ(
CI%0CQ%'ﬀﬂﬀ4%'ﬁBL
D
#Aj#ﬀ
o
ﬀ$. ;xE
j
D
69
H
j/6
o
J6B. >&N
H
.]ESj.>
o
E
j

j
@
j

b@
% ﬀ1/ﬂ/ﬂ8I]-3s";I]-0ﬁ/ﬂ-3ﬀ4%'ﬁ!NzG$;"%{Gh";(*%'#CD/ﬂ-3
_@na
CDI%0ﬃ0I6-0# :O%0I";(*%3 QBH+0ﬁ2ﬀﬂﬁﬃ?#-0(6"Dﬀﬂﬁ
CQ(BﬀUTR(B-3ﬀﬂ%'ﬁXﬀﬂﬁXr?CDCﬁD2ﬀUipr,L
$%0I6I(*ﬁ?%0:"I6-0ﬁ/1-3ﬀ4%'ﬁWﬀﬂHCI6%{+02W[KJ":F%'/ﬂ/4%zG?ﬀﬂﬁﬃ&-3Iﬃ'8#ﬁwBL
}
B 7 9j.;

<

>

?

>
o
[Q
--3(]"-3IBL$f58Ł>j.7
o
%>2ﬁ%0":F%'/ﬂ/4%zG?ﬀﬂﬁﬃBM%0:s-3%'#ﬀ1(SCI%0CQ%'ﬀ4ﬀﬂ%'ﬁBL
b*x
D#Aj#ﬀ
o
ﬀ$. ;xE j
D
69
H
j/6
o
J6B. >&N
H
.]ESj.>
o
E j  j @ j 
b@
}
B: ',[Q">I6ﬀ4C0>I68(*8I j.7
o
-0ﬁD2  *&[Q>">I6ﬀ4C0>I68(*8Ip2*TRﬁ2[9J^"
_@na
CI%0ﬃ0I]-0# j.>N@]ﬂllNaB5-3+
o
:F%0IM-&-3(6"D-3I 75Lsf52ﬀ4:lﬁW%&[Q"[Dﬀ (*ﬀ4%'ﬁ:FI%'# "SBV%0:ﬃ'/4%0[D-0/
-3%0:  'M%",BM%0:ﬃ'/4%0[D-0/!-3?%0:W *S8D(6"X"-3?:O%0IM-0(]"~-3%'#>ﬀﬂ(SCI%0CQ%'ﬀﬂﬀ4%'ﬁy~ﬀﬂﬁ)>j.7
o
N
sjﬂZ'
o
9 7*ﬀ4:)-0ﬁ2X%'ﬁD/4Jpﬀ4: Z' 9   7*Ł 9 EL
$£  ¥

¬*!
/'Z'ﬀ-3F!8u
'
\/ + .-0#/3+, F 'Bf2/BMZ' 'u
'
	
ﬂ + - + #/rY5-3+bﬂl:ﬂl3   'yﬂ  -3N!0  Bﬂ 
K#sjﬂZ'
o 
sjﬂ u
'
o
L  9  ;R.-ﬃ\_ /. ;R#/vY
$£  ¥

¬  
/  ' -3F!2 u
'
\1/ +*.-0#/r+P   ' PBf2 /*M '   u
' 	
ﬂ+ -:ﬂ0>5-0 +bﬂl:ﬂl0g   ' ﬂ  -3F!X0  Bﬂ 
K#sjﬂZ'
o 
sjﬂ u
'
o
L  9 ;.-ﬃ\_ /. Bﬂ0
$£  ¥

¬ 
/  ' -3N!2 u
'
\/ + .-0#/3+P  ' dBf2/*M '   u
' 	
ﬂ+ -l8A4ﬃ\ﬁ-Z5-0 +bﬂl:ﬂl0e  ' ﬂ  -3F!X3 
ﬂ  K#sjﬂZ'
o 
sjﬂ+u
'
o
L  9 B5-3+
ª.©	©

 ;-&2ﬀ4I6(*M(*%'ﬁ7K8ﬁ(*%0:
}
#>#-Xb-0ﬁ2
}
##-KL

E£K©Dª.£ 

¬"!
 ' ﬂ +Łﬂ+bi65 Y2ﬃﬂ0&v8 *
ª.©	©

 
)
ﬀﬂ?-0ﬁWﬀﬂﬁﬀ4ﬀ1-0/Rﬃ'/ﬂ%0[D-0/	-35%0:W ﬀU  sjﬂ
o
ﬀ1V-0ﬁWﬀﬂﬁﬀ4ﬀ1-0/Rﬃ'/ﬂ%0[D-0/!-3,%0:  j.7
o
jF[9J2*TRﬁDﬀ4ﬀ4%'ﬁ
o
L
)
jﬂKN 
u
o
ﬀﬂ)- ﬃ'/4%0[D-0/@I6-0ﬁ6ﬀ4ﬀ4%'ﬁ,%0: ﬀU Zj#sjﬂ
o
N^sjﬂ
u
oo
ﬀ1- ﬃ'/4%0[R-0/@I6-0ﬁﬀ4ﬀﬂ%'ﬁ,%0:j.7
o
jF[KJ
}
##-Sc
o
L
 ! 
z h$.»
{m(°¾V~÷»(^~$Ú(ﬃ~¾¾Á.»{z
 ={ ( |¾Á
kA-0(]"X(*%{+0BI6-3ﬃ0,(*I6ﬀ4BI6ﬀ4%'ﬁﬀﬂ$IBCI6ﬁw2-0V-PBH%0:)H
}
#CD/ﬂ-3BLtm%0IM-Pﬃ'ﬀ4+0ﬁ-3(]"-3IBN"B$%0:
#&CD/1-3Vﬀﬂ;ﬀ1ﬁ-0ﬁ9ﬀﬂ-32Xﬀﬂﬁ9%P-BH%0:)V
}
:O%0I6#P8/ﬂ-0$G?ﬀﬂ">"CI62ﬀﬂ(B-3H2*TRﬁ2p:F%0IV"S-3(6"-3I6BL
M"I68/4ﬀﬂﬁﬃPBV%0:tH
}
:F%0I6#,8D/ﬂ-0H(B-3C8IV*i-0(*/4J"S(*%{+0BI6-3ﬃ0(*I6ﬀ4BI]ﬀ4%'ﬁ:O%0IV"ﬃ'ﬀ4+0ﬁa-3(6"-3I6BL

¬ 	¬*!


E©Rª  ¤F¥  
©Dª

©	¦{ª.©R¤ ?¤F©K¨

©ﬀ£9ª.¥D£

ª6O¦{£9ª6F¥
f[QBﬃ'ﬀﬂﬁG?ﬀﬂ"p"-35(*%{+0BI]-3ﬃ0P(*I6ﬀﬂBI6ﬀﬂ-PG?"ﬀﬂ(]"I7K8ﬀ4I$"-3M:F%0IV-0(6"Z-3yﬀwN"BIS*iﬀﬂV-3/4-0
%'ﬁI68ﬁ(*%{+0BI]ﬀﬂﬁﬃﬀ'Ltr SI6ﬀ4C0I68D(*8I "-0H-PI68ﬁ(*%{+0BI6ﬀﬂﬁﬃlﬀﬀ4:E-0ﬁ2%'ﬁ/4Jﬀﬂ:;jlﬀ
o
"BI*i@ﬀ1$ﬃ'/4%0[D-0/
-3,9ﬀ ﬃ G?"ﬀﬂ(]"hﬀﬂI-0(6"D-3[D/4X:FI%'#¡-0ﬁﬀﬂﬁﬀﬂﬀﬂ-0/Aﬃ'/ﬂ%0[D-0/V-3,9ﬀ -0ﬁ2-3G?"Dﬀﬂ(6"I#Aj#ﬀ
o
ﬀﬂ&-3ﬀﬂTD2-0ﬁ2
jlﬀﬂﬀ
o
"BIP*i@ﬀﬂ-pﬃ'/4%0[D-0/-389ﬀ
ﬀ
G?"Dﬀﬂ(6"~ﬀﬂMI-0(]"-3[D/4P:FI%'# 9ﬀ ﬃt-0ﬁ2Z-3 G?"ﬀﬂ(]" + .-^\_ / ﬀﬂ6-3ﬀﬂTD2ejlB
m)ﬀ4ﬃ'8I 
o
LAf5*i@CIV"SI798Dﬀ4I#&ﬁ9M8ﬀﬂﬁﬃP",H
}
:F%0I6#P8/ﬂ-$­j/#Aj#ﬀ
o

$ + .-ﬃ\e~/
o
L
O R
P Q
')(

U U
O R
P Q
')(
ﬁﬀ

(

Uﬂ U
O R
P Q
')(ﬃ
is 1l
e
m)ﬀ4ﬃ'8I   $r I68DﬁX(*%{+0BI6ﬀﬂﬁﬃ>--3ﬀ
bd
%{G G;a-30a"aﬁBﬃ'-3ﬀ4%'ﬁ%0:"a-3[Q%z+0a:F%0I6#,8D/ﬂ-f-0ﬁ2I]8ﬁ
_@n~
-3ﬃ'-0ﬀ1ﬁ"~ﬁBﬃ'-32 :F%0I6#P8/ﬂ-
,y j/#Aj#ﬀ
o 
y + .-ﬃ\e~/
o
[(B-08DG$,-3I5ﬀ1ﬁwBI2aﬀﬂﬁXﬃ0ﬁBI6-3ﬀﬂﬁﬃI]8ﬁM(*%z+0BI6ﬀﬂﬁﬃpﬀ,ﬀ1ﬁ-02X%0:s(6"(9<
ﬀﬂﬁﬃ^"W6-3ﬀﬂTR-3[Dﬀ1/ﬂﬀ4=J%0:"X%0I]ﬀ4ﬃ'ﬀﬂﬁ-0/$:F%0I6#,8D/ﬂ-@L
Y
:"BIX*iﬀﬂ-^I68Dﬁe(*%z+0BI6ﬀﬂﬁﬃ ﬀ'N
_@na
ﬃ0ﬁBI6-3-
(*%'8ﬁ9BI*i-0#&CD/4XG?"Dﬀﬂ(6"h(*%0IIC%'ﬁD2%-^I68ﬁh(*%{+0BI]ﬀﬂﬁﬃ ﬀwLy"BIG?ﬀﬂ0N
_@na
CI%z+Kﬀ12P"XI8/ﬂP%0:
549/BLM"BI6-3IXG;%(B-0ﬀﬂﬁgG?"ﬀﬂ(]"
_na
CDI%{+@ﬀﬂ2549/&-3ﬃ'-0ﬀﬂﬁ"XﬁBﬃ'-32:F%0I6#P8/ﬂ-@Lm)ﬀ4I6BNt"
ﬃ'/4%0[D-0/R-3Y9ﬀ ﬃ ﬀﬂ;ﬁ%0AI6-0(6"-3[D/ﬂM:OI6%'# -0ﬁ9Jﬀﬂﬁﬀ4ﬀﬂ-0/@ﬃ'/ﬂ%0[D-0/D-30N@ﬀLu0L4N$ #Aj#ﬀ
o
ﬀﬂAﬁ%0;-3ﬀﬂTD2!L
_
(*%'ﬁ2	N
->-3(6"-3IS2%K ﬁ%0?BI6#>ﬀﬂﬁ-3,-0ﬁD2a"ﬁ(*P(B-0ﬁﬁ%0 I-0(6"Z-pﬃ'/4%0[D-0/E-3P-3 G?"ﬀﬂ(]" + .-^\_ / ﬀﬂ?-3ﬀ1TD2	N
ﬀLu0L4N$ + .-ﬃ\e~/5ﬀﬂHﬁ%0V-3ﬀﬂTD2	Ltm%0IV*i-0#&CD/40N(*%'ﬁ6ﬀﬂ2BIL,$j/#Aj
P
o 
y +*.-ﬃ\_ /
o
G?"%' CD8ICQ%' ﬀﬂ$%
(*%{+0BI",-3
P
ﬀﬂﬁWm)ﬀ4ﬃ'8I KLVr/4"%'8ﬃ'"
P
ﬀﬂVI-0(]"-3[D/45:OI%'#\-0ﬁaﬀﬂﬁDﬀ4ﬀﬂ-0/ﬃ'/4%0[D-0/!-30NR"BI65ﬀﬂMﬁ%>I68ﬁ
(*%{+0BI]ﬀﬂﬁﬃ
P
[Q(B-08"BI6ﬀﬂM-0ﬁWﬀﬂﬁTRﬁﬀ47K8ﬁ(*5(*%'ﬁ6ﬀﬂﬀﬂﬁﬃ%0:)%'ﬁ/4JBCWI6-0ﬁDﬀ4ﬀ4%'ﬁ
j
D 
E

G 9b

D
E


o 
j
D+P
E

G 9b

D
E

D
gk'+E
o 
j
D 
E

G 9qb

D
E

D
gd*AE
o
N4LzLBL
-0ﬁ2W"ﬁ(*S"5-3(]"-3I (B-0ﬁﬁ%0MI-0(]"~-&-3[D/4Sﬃ'/4%0[D-0/E-30L
S
[

T
X Y
Z
U
]_^

k	 
t
nu


].w



t
u


k


T
X Y
Z
m)ﬀ4ﬃ'8I   Arﬁ%'ﬁ@<vBI6#>ﬀﬂﬁ-3ﬀﬂﬁﬃ&-3(]"-3I
r #ﬁwﬀ4%'ﬁ2W[QB:O%0I60NRﬀ4?#>-JW[QI7K8ﬀ4I62"-3-0(]"ZI68ﬁXﬁ2D?-3-0ﬁZﬀﬂﬁﬀﬂﬀﬂ-0/	-3P%0I -0ﬁ~-3I[Dﬀ4I6-3I6J
-3#-3I02Z[KJBI6BL
}
Bﬀ/knAﬂl![Q,->CI2ﬀﬂ(B-3P2*TRﬁ2~-0 +*.-ﬃ\_ / ﬀ4:)"BIPﬀﬂ?ﬁ%p#-3I0BI{N-0ﬁ2 + .-ﬃ\e~/

#Aj
=,o
ﬀ4:
=
ﬀﬂM-(*%'ﬁTDﬃ'8I6-3ﬀ4%'ﬁX2ﬀ4ﬃ'ﬁ-32W-0-#-3I0BI{Ltf5(B-0ﬁa6ﬀﬂ#&CD/4J>*iKCI6V"SI7K8ﬀ4I6#&ﬁwV%0:
#-3I0BI]M8ﬀﬂﬁﬃyj/#Aj#ﬀ
o

y / n(ﬂF
o
L
}
B
 ;
>
;[Q "BH%0:E[D-0ﬀ1(-3Ltfﬁ%0"-3V-5M8ﬀ4 (*%{+0BI6ﬀﬂﬁﬃ-0/ﬂ/D[R-0ﬀﬂ( -3V(*%{+0BI6
-0/ﬂ/	-3?[Q(B-08%0:"-3P"ﬀ4BI6-3I6(]"wJp%0:
_
-3(6"-3I6BL;%ﬃ0ﬁBI6-35?7K8ﬁ(*-3ﬀﬂ:FJKﬀ1ﬁﬃ&-3
(*%{+0BI]-3ﬃ00NG$58S"S:O%'/1/4%{G?ﬀ1ﬁﬃ&BM%0:tH
}
:F%0I6#P8/ﬂ-0BL
ﬁX£ﬃﬂ!O¦F©	

¬"!
?",H
}
:O%0I6#P8/ﬂ-0H:F%0I?-3P(*%{+0BI6-3ﬃ0
D
,$­j/#Aj#ﬀ
o

$ /knAﬂl
o
ZﬀŁ.
 ;xE
fP(B-0ﬁW2*TRﬁS"PH
}
:F%0I6#P8/ﬂ-0H:F%0I?%0"BI(*%'ﬁwI%'/4<D%{G %0I6ﬀ4ﬁ92a(*I6ﬀ4BI]ﬀﬂ-ﬀﬂﬁX-ﬀﬂ#>ﬀﬂ/ﬂ-3IHG$-{J0L
ﬁX£ﬃﬂ!O¦F©	

¬ 
?",H
}
:O%0I6#P8/ﬂ-0H:F%0I?(*%'ﬁ@TRﬃ'8I6-3ﬀ4%'ﬁW(*%z+0BI6-3ﬃ0
D
O$ j/#Aj
,
o

$ /knAﬂl
o

,
. s3768E
ﬁX£ﬃﬂ!O¦F©	

¬ 
?",H
}
:O%0I6#P8/ﬂ-0H:F%0IMG$-3I6-0ﬁﬀ4ﬀﬂ%'ﬁX(*%{+0BI6-3ﬃ0
D
,yj/g

$ / nAﬂl
o
gC. @ŁE
ﬁX£ﬃﬂ!O¦F©	

¬ 

?",H
}
:O%0I6#P8/ﬂ-0H:F%0I?I6%'ﬁﬃI6-0ﬁ6ﬀ4ﬀ4%'ﬁX(*%{+0BI]-3ﬃ0
D
,yj/g

$ / nAﬂl
o
+g<. @ŁE
j
D
,y j/#g

y / n(ﬂF
o
 #g<. 
b@ŁE
b
¬ 	¬   

E©Rª  ¤F¥  
©Dª ﬁX¥¦{¥ ?¤F©K¨  ©ﬀR£Kª.¥D£  ª61¦z£9ª6F¥
f8 ":F%'/ﬂ/4%{Gﬀﬂﬁﬃ5CDI2ﬀﬂ(B-3$%ﬁ(*%@2" ﬀ1ﬁ:O%0I]#-3ﬀ4%'ﬁp%0:2*TRﬁDﬀ4ﬀ4%'ﬁ;-0ﬁ28$%0:E-P+.-3I]ﬀﬂ-3[D/4Y6>ﬀﬂﬁ
_@n~
L
!wj/6
o
    9 #
'*) 
(

*
g
9j/6
o
    9 #
'*)
YNav94+x/
(

*

07av94+x/
(

*
g
ﬂ/iav9j/6
o
    9 #
ﬃ
'*)
ﬂ/i3YF[ﬂ0eﬂl:aIYFav94+d/
(

*
#g
m%0I*i-0#&CD/40NV:F%0Ip"~(*%3 QBZ+0ﬁD2ﬀﬂﬁﬃ#>-0(6"ﬀﬂﬁaG$~"-{+0 !wjJG
o
    9 g '   g    g   g    g  N9jJG
o
    9
gds  pg   {g   {gzNR-0ﬁ2qﬂ iar9jJG
o
    9(#g   d#gb'   d#gb' *3L
M"I7K8ﬀ4I#&ﬁ9:F%0I,-~2B:1<=8Dp-0%K(Bﬀﬂ-3ﬀﬂ%'ﬁj/6

g

g u
o
(B-0ﬁ[Q>-32e-0,:F%'/ﬂ/4%{G  jlﬀ
o
"BI>*iﬀﬂP-
ﬃ'/4%0[D-0/-389ﬀ(' G"ﬀﬂ(6"~ﬀﬂI-0(6"-3[R/4,:FI%'# -0ﬁ^ﬀﬂﬁﬀ4ﬀ1-0/	ﬃ'/4%0[D-0/-389ﬀ 5-0ﬁ2^-3 G?"ﬀﬂ(]" gMﬀﬂ -3ﬀﬂTD2
@tjlﬀﬂﬀ
o
"BI*iﬀﬂS-CD-3"]9ﬀ+*L4L4L	9ﬀ+sPG?"ﬀﬂ(]"^-3I:FI%'# -8(B(*%0IS%0:a9ﬀ('BN!-0ﬁ2f(*%'ﬁw-0ﬀ1ﬁSﬁ%X2*TRﬁﬀﬂﬀ4%'ﬁa%0:
6W8ﬁ9ﬀﬂ/D9ﬀ  -3 G"ﬀﬂ(6" g u ﬀﬂ?-3ﬀ1TD2
@tjlﬀﬂﬀﬂﬀ
o
"BIP*i@ﬀ1-pﬃ'/4%0[D-0/-3I-0(]"-3[D/4:9ﬀ  G?"ﬀ1(6"Zﬀﬂ?:FI%'#\"
ﬃ'/4%0[D-0/;-3 9ﬀ p-0ﬁ2-3,G?"ﬀﬂ(]" / n(ﬂFtﬀ15-3ﬀﬂTD2jlBm)ﬀ4ﬃ'8I 
o
LXfp*iKCDI"DﬀﬂI7K8ﬀ4I6#&ﬁw8Dﬀﬂﬁﬃ
$­j/g

Ł `  !	j/6
o

j/g
u

$ / nAﬂl
o
d
o
L
O R
P Q
' (

U U
O R
P Q
]
')(
^
U
O R
P Q
')(
w


	

U U
O R
P Q
')(


	

U
O R
P Q
' (

]
Uﬂ U
O R
P Q
')(
¢
e
m~s
m)ﬀ4ﬃ'8I   Ar I68ﬁX(*%z+0BI6ﬀﬂﬁﬃp-2B:O<=8-0%@(Bﬀﬂ-3ﬀ4%'ﬁgj/6

g

gvu
o
fa2BBI6#ﬀﬂﬁG?"B"BI&-0(6"8CR/4^j/6

g

gru
o
8(]"h"-3lgB. !/ sj/6
o
-0ﬁ2hgru3. 9+d/wj/6
o
ﬀﬂ&-^2B:O<=8
-0%@(Bﬀﬂ-3ﬀ4%'ﬁ~%0Iﬁ%0?[KJW-0%@(Bﬀﬂ-3ﬀﬂﬁﬃ",ﬁBﬃ'-3ﬀ4%'ﬁ~%0:s"P-3[%z+0,:F%0I6#P8/ﬂ-BO$ j/g

$ `  !	j/6
o

j/g
u

$ / n(ﬂF
o
d
o
Gﬀ4""p8CD/40L
Y
:
_@n~
ﬃ0ﬁBI6-3P">I68/4%0:549/,-3ﬃ'-0ﬀﬂﬁP"pﬁBﬃ'-32g:F%0I6#P8/ﬂ-@N"
8CD/ﬂ5ﬀﬂ ﬁ%0-2B:O<=8,-06%K(Bﬀ1-3ﬀ4%'ﬁ	Ly"BIG?ﬀﬂ0ND"P(*%'8ﬁwBI6*i@-0#&CR/4,ﬃ0ﬁBI6-32^[9J
_na
(*%0II6CQ%'ﬁ2
%>-&I]8ﬁX(*%{+0BI6ﬀ1ﬁﬃ"52B:1<=8-0%@(Bﬀﬂ-3ﬀ4%'ﬁj/6

g

gru
o
L
ﬁX£ﬃﬂ!O¦F©	

¬

?",H
}
:O%0I6#P8/ﬂ-0H:F%0IMG$-3X-0/ﬂ/U<=2B:)(*%{+0BI6-3ﬃ0
D
,$­j/g

$ ­`  !	j/6
o

jr9j/6
o

y / n(ﬂF
o
d
o
 6{. >

gx. !M/ sj/6
o
E
ﬁX£ﬃﬂ!O¦F©	

¬

?",H
}
:O%0I6#P8/ﬂ-0H:F%0I?I6%'ﬁﬃ>-0/ﬂ/U<=2B:(*%{+0BI]-3ﬃ0
D
,yj/g

Ł `  !	j/6
o

jjr9j/6
o
  ﬂ/i ar9j/6
oo

$ /knAﬂl
o
d
o
 6B. >

g<. !M/j/6
o
E
ﬁX£ﬃﬂ!O¦F©	

¬
?",H
}
:O%0I6#P8/ﬂ-0H:F%0IMG$-3X-0/ﬂ/U<=8(*%z+0BI6-3ﬃ0
D
O$ j/g

Ł `  !	j/6
o

j/g
u

y /knAﬂl
o
d
o
 6B. >

gC. !M/ sj/6
o

g
u
. 94+x/Kj/6
o
E
ﬁX£ﬃﬂ!O¦F©	

¬
?",H
}
:O%0I6#P8/ﬂ-0H:F%0I?I6%'ﬁﬃ>-0/ﬂ/U<=8DS(*%{+0BI6-3ﬃ0
D
,$ j/g

$ `  !	j/6
o

j/g
u

$ /knAﬂl
o
d
o
 6B. >

gC. !M/)j/6
o

g
u
. 94+x/Kj/6
o
j
ﬂ/iLYN[ﬂ0eﬂl:a YNav94+x/{j/6
o
E
b
 !  
z h$ .h}=(Q¾	$(~{m} ¾V(»{z! | {O}=hf»!½'°O~}~
f,(*%'ﬁDﬀﬂ2BI?2BBI6#ﬀﬂﬁﬀ1ﬀﬂ(-3(6"D-3I:O%0I?ﬃ0ﬁBI6-3ﬀ4%'ﬁ	L$f,(B-0ﬁZ2BBI6#ﬀ1ﬁS"52BBI]#ﬀﬂﬁ-0(*J%0:t-
-3(]"-3I?[KJ#&%K2/U<=(6"(6Kﬀ1ﬁﬃ !
'*)

jri -  'd010795Dj/g
o
 L g
o
-3ﬃ'-0ﬀ1ﬁV"SI]ﬀ4C0I68(*8I6 j.7
o
L
M"S:F%'/ﬂ/4%zG?ﬀﬂﬁﬃ&"%{G?V%'8IMMﬃ0ﬁBI]-3ﬀ4%'ﬁa#&B"%K2:F%0I2BBI]#ﬀﬂﬁﬀﬂﬀﬂ(-3(6"-3IL
B&/r+*/;9ﬂF#/9ﬀ@
:F%0IM-0(]"ZH
}
:O%0I]#,8/1-Z:F%0I?-&?(*%{+0BI6-3ﬃ0(*I6ﬀ4BI]ﬀ4%'ﬁ
#&%K2/U<=(6"(6^-3ﬃ'-0ﬀﬂﬁF j.7
o
@
ﬀ4:
_@n~
ﬃ0ﬁBI6-3-(*%'8ﬁ9BI*i@-0#CD/4
#-3CW"(*%'8ﬁwBI6*i@-0#&CR/45ﬀﬂﬁ9%-&I6-0(* 	 #
T
	
@
B&/r+ /;F9ﬂl#/   9 B	/3+ /;9ﬂl#/ j
D
	
#
T
D
	
EAE(@
ﬁD2
@
Y
5ﬀﬂSI]-0ﬀ4ﬃ'"w:F%0IGH-3I62f%a#>-3C-W(*%'8ﬁ9BI*i-0#&CD/4>ﬀ1ﬁw%W-XI]-0(*[9JZCI%.(*ﬀﬂﬁﬃWﬀﬂS%'ﬁ"ﬀﬂﬁCD8S-0ﬁ2
%'8CD8B+0ﬁw%0:"Z-3(6"-3I6BLm%0Ip*i-0#&CD/ﬂ0NHrCCQﬁ2ﬀ4i

"%{G?>"WI8D/4&%0:#&%@2/U<=(6"(@ﬀﬂﬁﬃ
,y j/grs

$ + .-ﬃ\e~/
o
-3ﬃ'-0ﬀ1ﬁA"(*%3 QB +0ﬁD2ﬀﬂﬁﬃ5#>-0(6"ﬀﬂﬁ0L)?"(*%'8ﬁ9BI*i-0#&CD/4 ﬀﬂt"J@#5[Q%'/ﬂﬀ1(HIBC<
Iﬁ9-3ﬀ4%'ﬁX%0:"SI68ﬁﬀﬂﬁm)ﬀ4ﬃ'8I6Sc-0ﬁD2(*%z+0BI6M"SI6-0ﬁﬀ4ﬀﬂ%'ﬁBgds.Lt"ﬁﬃ0ﬁBI6-3ﬀﬂﬁﬃ(*%'8DﬁwBI*i-0#&CD/ﬂBN
_@n~
2(*I]ﬀ4[Q;-0ﬁﬀﬂﬁﬀﬂﬀﬂ-0/D-3[KJCI%z+Kﬀ12ﬀﬂﬁﬃ,"+3-0/ﬂ8$%0:E-0/1/R+3-3I6ﬀﬂ-3[R/4A-0ﬁ2CI62ﬀﬂ(B-3BL;y "BIH-3
-3I2(*I6ﬀﬂ[2aﬀﬂﬁWBI6#>%0:s%'ﬁD/4JX"5+3-0/ﬂ8"-3-3I(6"-0ﬁﬃ02Z:FI%'#\%'ﬁ,-3%"ﬁ*iKBL M"P(*%'8ﬁ@<
BI*i-0#&CD/4ﬀ1$#>-3CCQ2ﬀ1ﬁw%&"I6-0(*
D
Y@Z`A/354a3E'N
D
ﬂF	0_E'N
D
0]dc /1/_E
T
D
[ﬂ"8629:a3E'N KN
D
+*.-65*/E'L?r?CDCﬁD2ﬀUip
"%zG?M-BM%0:8ﬀﬂH:O%0IM"5(*%3 B,+0ﬁ2ﬀﬂﬁﬃ#>-0(6"ﬀﬂﬁ0L

ﬃ]ﬀﬂ6ﬀﬂ M
 S,	  
ff2(*I6ﬀﬂ[2­-e#&B"%@2:F%0IX-08%'#-3ﬀﬂ(Zﬃ0ﬁBI]-3ﬀ4%'ﬁ:O%0I
_
-3(]"-3IWC(Bﬀ4TR(B-3ﬀ4%'ﬁBLX-3I
/4(*2-0(B(*%0I62ﬀﬂﬁﬃ%W-BS%0:$(*%'##&%'ﬁ/4JZ82^(*%{+0BI]-3ﬃ0(*I6ﬀﬂBI6ﬀﬂ-p[D-02^%'ﬁf(*%'ﬁ9I%'/t-0ﬁ2^2-3-D%zG ﬀﬂﬁ
"CQ(BﬀUTR(B-3ﬀ4%'ﬁ	LkA-0(]"g(*%z+0BI6-3ﬃ0W(*I6ﬀ4BI]ﬀ4%'ﬁﬀﬂ,2(*I6ﬀ4[Q2-0P-aB5%0:H:O%0I]#,8/1-05ﬀﬂﬁf">#&CQ%0I6-0/;/4%0ﬃ'ﬀﬂ(
H
}
LkA-0(6"W:O%0I6#P8/ﬂ-2*Tﬁ$%'ﬁSMﬀﬂﬁ8(]"X-G$-{J"-3V":O%0I]#,8/1-Pﬀ1V-3ﬀﬂTD2[KJ>"C(Bﬀ4TR(B-3ﬀ4%'ﬁ
ﬀ4:$-0ﬁ2f%'ﬁ/4JZﬀ4:$"&,ﬀ1Sﬀﬂﬁ:F-0ﬀ4[D/4ﬀﬂﬁ^"C(Bﬀ4TR(B-3ﬀ4%'ﬁ	Lpy "BIG?ﬀﬂ0N	">#&%@2/s(6"(60BICI%@28(*S-
(*%'8ﬁ9BI*i-0#&CD/4:F%0I?":O%0I]#,8/1-@L;M"(*%'8DﬁwBI*i-0#&CD/ﬂ0NDCI%.(*2~%'ﬁw%p"%0[DBI6+.-3[D/ﬂSB+0ﬁw %0:)"
CQ(BﬀUTR(B-3ﬀﬂ%'ﬁBN@JKﬀﬂ/ﬂ2V-&BL
M"P-02+3-0ﬁ9-3ﬃ0%0:A"&-3CCDI%'-0(6"fﬀﬂ"-3S%'ﬁ/ﬂJW:O-06ﬀ4[D/4,-3Iﬃ0ﬁBI6-32!Lf"-+0-3CDCD/ﬂﬀ42~"
Vﬃ0ﬁBI]-3ﬀ4%'ﬁW#&B"%@2%B+0BI6-0/Q*i-0#&CD/ﬂBL;y8IH:l88IG$%0IpﬀﬂﬁD(B/ﬂ82$/ﬂ-3Iﬃ0BIM(B-0,82ﬀ4$%-0
* Q(*ﬀ4+0ﬁ -0ﬁ2X(B-0/ﬂ-3[Rﬀﬂ/ﬂﬀ4J>%0:)"-3CCI6%'-0(6"	L
	
¦{£  F©& 0¬¡Y
ﬁ"ﬀﬂ;CD-3CQBINKG;2ﬀﬂ2ﬁ%0H(*%'ﬁﬀﬂ2BIHB+0BI6-0/	ﬀ1#&CQ%0I-0ﬁw;:O-38IH%0:
_
-3(]"-3IM8D(6"-0
-0(*ﬀ4%'ﬁ-0%@(Bﬀﬂ-32~G?ﬀ4"X-3BNI6-0ﬁ6ﬀ4ﬀ4%'ﬁHG?ﬀﬂ"W#,8D/4ﬀ4CD/4S%'8I6(*5-0ﬁ2X-3I6ﬃ0B -3NR(*%'#&CQ%'8ﬁ2WI6-0ﬁ@<
ﬀ4ﬀﬂ%'ﬁBN@"ﬀﬂ%0I6ﬀﬂBNK-0ﬁD2pI6-0/U<vﬀﬂ#&S(*%'ﬁI]8(*V8(]"X-0Hﬀﬂ#&B%'8HB+0ﬁ9M-0ﬁ2(6"28/42-0(*ﬀ4%'ﬁL ?%zG;B+0BI{N
ﬀ4?ﬀ1V:F-0ﬀﬂI6/4Jﬀﬂ#&CD/ﬂS%>*i@ﬁ2W%'8I?ﬃ0ﬁBI6-3ﬀ4%'ﬁZ#&B"%@2W%'ﬁ(*,G;P"-+0-:F%0I6#-0/!2*TRﬁﬀ4ﬀ4%'ﬁ:F%0I?"
:F-38I?ﬀ1ﬁBI6#V%0:sSI6ﬀﬂC0SI68(*8I6BL
n
-0ﬁwJ­+3-3I6ﬀﬂ-0ﬁ9%0:P#>-0ﬁwﬀﬂ(Ba"-+0f[QBﬁCI%0CQ%'2­:F%0I
_
-3(6"D-3Ig`uc.dvL M"ﬁ 
_@n~}
#-0ﬁ9ﬀﬂ(B
CI%0CQ%'2[KJ
}
B+0%'ﬁBX-0/LS`u@b*dﬀﬂ(B/4%'^%h"^-0JKﬁD(6"I%'ﬁ%'8ﬀﬂ#&^#&%K2/?%0:"
_
rsMk
n
rs?k
#-0ﬁ9ﬀﬂ(BBL?"#B"%K2eCI6ﬁw2hﬀﬂﬁg"ﬀﬂPCD-3CQBIPG;%'8D/ﬂ2g-3CDCD/4Jf%^") 
_@nZ}
#-0ﬁ9ﬀﬂ(BG?ﬀﬂ"%'ﬁ/ﬂJ
/ﬂﬀﬂﬃ'"wP#&%K2DﬀUTR(B-3ﬀ4%'ﬁL~m%0I&%0"BI
_
-3(6"-3I&#-0ﬁwﬀ1(BBNAﬀ4ﬃ'ﬁDﬀUTR(B-0ﬁ9,(6"D-0ﬁﬃ0G;%'8D/ﬂ2[Qﬁ(*-3I6J%
I*D(* "PCQ(B8/ﬂﬀﬂ-3I6ﬀﬂﬀ4H%0:ABCf(*%'ﬁI]8(*ﬀ4%'ﬁZ#&B"%@2ﬀ1ﬁW"#-0ﬁ9ﬀﬂ(BBL ?%zG;B+0BI{N!"2ﬀU QBIﬁ(*
b
[QB=G$Bﬁ8(]"#-0ﬁ9ﬀﬂ(BW-. Q(*W%'ﬁ/4J "fI6-0ﬁ/1-3ﬀ4%'ﬁ#&B"%@2:OI%'#
_
-3(6"-3I~ﬀﬂﬁ9%e"ﬀﬂﬁCD8p%
-f#&%@2/V(6"(0BILy8I&IBCI6ﬁw-3ﬀﬂ%'ﬁ%0:>(*%{+0BI6-3ﬃ0^(*I6ﬀ4BI]ﬀﬂ-^-0(*%'/ﬂ/4(*ﬀ4%'ﬁD&%0:SV
}
:F%0I6#,8D/ﬂ-0&ﬀﬂ
/ﬂ-0ﬁﬃ'8D-3ﬃ0*<=ﬀﬂﬁ2BCQﬁ2ﬁ9V-0ﬁ2Wﬀﬂ?-3CCD/ﬂﬀﬂ(B-3[R/4Gﬀ4"%'ﬁ/4J#ﬀﬂﬁ%0IM#%K2ﬀ4TR(B-3ﬀ4%'ﬁH%>-0ﬁ9JKﬀ1ﬁ2%0:)C(Bﬀ4TR(B-3ﬀ4%'ﬁ
/ﬂ-0ﬁﬃ'8D-3ﬃ0?[D-02W%'ﬁZkAm
_@n
?ﬀﬂﬁ(B/182ﬀﬂﬁﬃ|
n~}_
-3(]"-3IS-0ﬁ2a:O%0I6#>-0/!2(*I6ﬀﬂCﬀ4%'ﬁX(]"ﬁﬀﬂ7K8?68(6"Z-0
_ }
-0ﬁD2WkA/1/40L
  ¦£9ª w©£9ª.¥R£ 'ª6O¦{£9ª6F¥	¬
r ﬁK8#,[QBI %0:A%0"BI(*%{+0BI6-3ﬃ0(*I6ﬀ4BI6ﬀ1->[D-02~%'ﬁf(*%'ﬁ9I%'/s-0ﬁ2^2-3-pD%zG
-0ﬁ-0/4J@ﬀﬂ)"-{+0V[QBﬁ,CDI%0CQ%'2ﬀﬂﬁP"V%0:OG$-3I6VﬀﬂﬁﬃS/ﬂﬀ4BI]-38IjlB0N':F%0Is*i@-0#CD/40N`u zd
o
L
_
%'#&H%0:D"
(*%{+0BI]-3ﬃ0W(*I6ﬀ4BI6ﬀﬂ-~(B-0ﬁﬁ%0P[Qp"-0ﬁ2D/428ﬀ1ﬁﬃ
_@n~
N[Q(B-08p"ﬀ4IH
}
CI%0CQBIﬀ4,(*%'ﬁw-0ﬀﬂﬁh8ﬁDﬀ4+0BI6-0/
CD-3",798-0ﬁ9ﬀUTDBI]BLm%0I)*i-0#&CD/40N3-0/ﬂ/U<=2D8@<vCD-3"!(*%z+0BI6-3ﬃ0M(*I6ﬀ4BI]ﬀ4%'ﬁSI7K8ﬀ4I!"-3-0/1/0CD-3"E:O%0I)-?2*Tﬁﬀ4ﬀ4%'ﬁ@<
8PCD-0ﬀ4I{N-0/ﬂ/2*TRﬁDﬀ4ﬀ4%'ﬁ@<=(B/4-3I I68ﬁD?#P8[Q5I6-{+0BI62	L5%ﬃ0ﬁBI6-3:F%0IS"ﬀﬂ (*I6ﬀ4BI6ﬀﬂ%'ﬁ~(*%0II6(*/4J0N
_@n~
G$%'8/ﬂ2"-{+0S%&CI%@28(*-0/ﬂ/Q(*%'8ﬁwBI6*i@-0#&CR/4H%&-0(6"~V
}
:O%0I]#,8/1-@L
_
8(6"(*%z+0BI6-3ﬃ0,(*I6ﬀﬂBI6ﬀﬂ-(B-0ﬁ
[Q&"-0ﬁ2/42~[KJ~*i@ﬁ2ﬀﬂﬁﬃ
_@n~
%XCI%@28(*#,8/ﬂﬀ4CD/4P(*%'8ﬁwBI6*i@-0#&CR/4S:F%0I-:O%0I6#P8/ﬂ-@N	%0IS[KJ^8ﬀﬂﬁﬃ-
2ﬀU QBIﬁ9M#&%@2/	(6"(60BI"D-3?"-0M"DﬀﬂH:F-0(Bﬀ1/ﬂﬀ4=J0L
a©&E§£9¦{£9ª DJﬃ	 ¬ Y
ﬁh"ﬀﬂG$%0INAG$Xﬃ0ﬁBI6-32&%'ﬁ/4Jg:OI%'#¡2BBI6#ﬀﬂﬁﬀ1ﬀﬂ(-3(6"-3I6BL
Y
:-
-3(]"-3Iﬀﬂ ﬁ%'ﬁ@<=2BBI]#ﬀﬂﬁﬀﬂﬀﬂ(3N"BI#-{JW[QP#&%0I6,"-0ﬁ~%'ﬁPCQ%'ﬀ4[D/ﬂ%'8CD8 7K8ﬁ(*P:O%0IS-pﬃ'ﬀ4+0ﬁ
ﬀﬂﬁCR8 798ﬁD(*0L
Y
ﬁ^"DﬀﬂSﬀ48-3ﬀﬂ%'ﬁ	NE-Wﬀ1ﬁﬃ'/4(*%'8ﬁwBI6*i@-0#&CR/4CI%@28(*2^[KJZ"#&%@2/s(6"(60BIPﬀ1ﬁ%0
ﬁ%'8ﬃ'"!Nﬀ1ﬁ(*ﬀ4G?ﬀ1/ﬂ/sﬀﬂ2ﬁ9ﬀ4:FJZ-W6ﬀﬂﬁﬃ'/4&%'8CR857K8ﬁ(*0LXrCQ%'ﬀ4[D/ﬂ%'/ﬂ8ﬀ4%'ﬁf%~"ﬀﬂSCDI%0[D/4# ﬀ1S%
I-3 "(*%'8ﬁwBI6*i@-0#&CR/4,-0 CI6(*I6ﬀ4[DﬀﬂﬁﬃP%'ﬁD/4J"BﬂFZYF9798ﬁ(*0Lr ﬁW*i@I6-BCZﬀ1?"ﬁ~ﬁB22~%
TRﬁ2f-0/1/s%'8CD8798ﬁD(*5(*%0IIC%'ﬁD2ﬀﬂﬁﬃ%W"ﬀﬂ5ﬀﬂﬁCD8S7K8ﬁ(*0L
Y
:$G;p"-+0-W#&%@2/t(6"(0BIP"-3
CI%@28(*S#P8/4ﬀﬂCD/4(*%'8ﬁwBI6*i@-0#&CR/4%a-:F%0I6#P8/ﬂ-@NE-0,2ﬀﬂ(B8D2^ﬀﬂﬁ^"CDIB+Kﬀﬂ%'8CD-3I6-3ﬃ0I6-3CR"	N!G$>(B-0ﬁ
*i@CI?"5ﬀﬂﬁCR8M7K8ﬁ(*,-0-H
}
:F%0I6#,8D/ﬂ--0ﬁ2aﬃ'ﬀ4+0,ﬀ4?ﬁBﬃ'-3ﬀ4%'ﬁ~%>"P#&%K2/!(6"(60BIL?M"B
%0:s(*%'8ﬁ9BI*i@-0#CD/4VCI6%K28D(*2[9J"5#&%@2/	(]"(0BI G?ﬀﬂ/ﬂ/Q(*%'ﬁ9-0ﬀﬂﬁa-0/1/Q:O-0ﬀﬂ[D/4%'8CD8M798ﬁD(*BL
 
t©R¤ 

£ B¦£4£Kªz¥¦O©&t¬
r V-(6"Dﬁﬀﬂ(B-0/!(*%'ﬁ9+0ﬁﬀ4ﬁ(*0NDG;ﬀﬂ#CD/ﬂﬀﬂ(Bﬀ4/ﬂJ-068#&2"-3V-0(]"X+3-3I6ﬀU<
-3[D/4X-3CCQ-3I6ﬀ1ﬁﬃ~ﬀﬂﬁh-f-3(]"-3I>ﬀ1P/ﬂ%K(B-0/N;ﬀLu0L4N;ﬀ4&ﬀﬂ2*Tﬁ2h-0ﬁ282e%'ﬁ/4J[9Jg"W#&%@2/42hJ@#XL
_
ﬀﬂ#>ﬀﬂ/ﬂ-3I?%X"BS%0:AB+0ﬁ9BNEG$&(B-0ﬁfCD-3Iﬀ4ﬀﬂ%'ﬁa"B %0:$+3-3I6ﬀﬂ-3[D/4 ﬀﬂﬁ9%"B%0:$ﬀ1ﬁCD8BNQ/4%@(B-0/N!-0ﬁ2
%'8CD8$+3-3I6ﬀﬂ-3[R/4BLAy IH798Dﬀ4+.-0/ﬂﬁw/4J0N@G$S(B-0ﬁX-0%@(Bﬀﬂ-3SCD-3I6-0#&BBI]VG?ﬀ4"ﬀﬂﬁCR8;-0ﬁ2%'8CR8HB+0ﬁwBL;M"
+3-0/ﬂ8V%0:t/4%@(B-0/!-0ﬁ2W%'8CD8M+3-3I6ﬀﬂ-3[R/4V-3I,2BBI6#ﬀﬂﬁ2[KJ",JK#\ﬀ4/4: NG?"ﬀ1/4SﬀﬂﬁCD8H+3-3I6ﬀﬂ-3[D/ﬂM(B-0ﬁ
[QW-0ﬀ4ﬃ'ﬁ2-0ﬁwJh+3-0/ﬂ8aﬁ%'ﬁ2BBI6#ﬀ1ﬁﬀﬂﬀﬂ(B-0/1/4Jf[9Je"Wﬁ9+@ﬀ4I%'ﬁ#&ﬁ9%0:S-J@#XL­M"BIB:F%0I0N$G;Z-3I
ﬀﬂﬁ9BI2ﬀﬂﬁp-,B$%0:!CQ%'ﬀﬂ[D/4V+3-0/ﬂ8;:O%0IV-0ﬁﬀﬂﬁCD8A+.-3I6ﬀ1-3[D/4ﬀ1ﬁ-02%0:-,CQ(BﬀUT(M+3-0/ﬂ8?G"ﬁ>"?+3-0/ﬂ8
%0:)"ﬀﬂﬁCR8H+.-3I6ﬀ1-3[D/4SﬀﬂV(6"D-0ﬁﬃ02W[KJp"ﬁw+@ﬀ4I%'ﬁD#&ﬁwBL
M"DﬀﬂHCI%0[D/ﬂ#(B-0ﬁﬁ%0M[Q%'/4+02W[9J"5(B8I6IﬁwMﬀ1#&CD/4#&ﬁ9-0ﬀ4%'ﬁ%0:
_@n~
G"ﬀﬂ(6"ﬃ0ﬁBI6-3->(*%'8ﬁ@<
BI*i-0#&CD/4H[KJI6-0ﬁ2%'#/4J/4(*ﬀ1ﬁﬃ%'ﬁH+.-0/ﬂ8$-0#&%'ﬁﬃ-0/1/w"HCQ%'ﬀﬂ[D/4t+3-0/ﬂ8BL, M(*ﬁ9/4J0Nﬃ 88PBs-0/L`u0Ł.d
2ﬀﬂ6(B82Z"&CI6%0[D/4# %0:;J@#,[%'/1ﬀﬂ(5ﬃ0ﬁBI6-3ﬀ4%'ﬁ:OI%'# k;m
_@n
5ﬀﬂﬁZ"&I-0/ﬂ# %0:;"B%0I# CDI%{+@ﬀﬂﬁﬃL
fP[/1ﬀ4B+05"-3 ﬀﬂﬁW"5TRﬁDﬀ4*<=-3Bﬀﬂﬁﬃp"ﬀﬂMCDI%0[D/4# (B-0ﬁZ[Q:F%0I6#P8/ﬂ-32Z-0 -p#&%@2/E(]"(@ﬀﬂﬁﬃ[9J
CI%0[R/4#*i@ﬁ2ﬀ1ﬁﬃ"
_@na 
S-3[Dﬀﬂ/1ﬀ4=JX%Xﬃ0ﬁBI]-3(*%'8ﬁwBI6*i@-0#&CR/4S%X"-3Sﬀ4S(B-0ﬁ^CI%z+Kﬀ12P-BS%0:
CI2Dﬀﬂ(B-35%z+0BI&+.-3I]ﬀﬂ-3[D/4,-0ﬁ2CR-3I6-0#&BBI6,G?"ﬀﬂ(]"26(*I6ﬀ4[Q"CQ%'ﬀ4[D/ﬂ&+.-0/ﬂ85ﬀﬂﬁ-02%0:M-ZCQ(BﬀUTR(
+3-0/ﬂ80L
 
E¦ DJ'¥¦F©& 0¬
y :Fﬁ	N0"Vt8ﬀ4HCI%@28(*2,[KJ,"V26(*I6ﬀ4[Q2,-3CDCI%'-0(6"G?ﬀﬂ/ﬂ/K(*%'ﬁw-0ﬀ1ﬁI28ﬁ2D-0ﬁw
BLm%0IP*i@-0#CD/40N)ﬀﬂﬁ^">I]-0ﬁﬀ4ﬀ4%'ﬁf(*%z+0BI6-3ﬃ0,68ﬀ4:F%0I"(*%3 Bp+0ﬁ2ﬀﬂﬁﬃW#>-0(6"ﬀﬂﬁ0N">
%(*%{+0BII6-0ﬁﬀﬂﬀ4%'ﬁg   K
D
Y@A`A/354a3E'N
D
ﬂO	0eE'N
D
ﬂO&0_E'N
D
!/10_E
T
D
fﬂ08*29:a3E'N KN KN 
L
G?ﬀ1/ﬂ/	-0/ﬂ%(*%{+0BISI6-0ﬁ6ﬀ4ﬀ4%'ﬁ
gb'

g3NH-0ﬁ2 g

LM"BIB:F%0I0N$G;WﬁB2%TRﬁ2h"8I6ﬀﬂﬀﬂ(B%g#ﬀﬂﬁﬀﬂ#>ﬀ4Bp"Wﬁ98#,[QBI&%0:ﬃ0ﬁBI6-32
G?ﬀ4"%'8V-0(*I6ﬀUTR(Bﬀ1ﬁﬃ"5(*%{+0BI]-3ﬃ0,"BJCI6%{+@ﬀﬂ20L
bŁ
 XdAA ﬃﬂ
`Ub d ;LHr#>#-0ﬁﬁ	N ;L

/ﬂ-0(6RN-0ﬁ2 L
n
-z8I6@ﬀN | ﬀﬂﬁﬃ
n
%@2/ V"(@ﬀﬂﬁﬃg% ﬁBI6-3fEp:FI%'#
_
C(Bﬀ4TR(B-3ﬀ4%'ﬁBN  ﬀ1ﬁ=5d0// !ZﬂF^8*+& 'F!@Umxmom@]D#/35 	-0:ﬂ3	-A s0x/x5i/B	0/3 
!654i -ZmH^8(ﬂO&//354ﬂO8
=E/BJ2K-!+]NRCC!L@x z<_.xNbŁ0Ł0KL
`uzd  5L'r/18It-0ﬁ2&SL r,L ﬁﬀﬂﬁﬃ0BIN U M-0(*ﬀ4+0
n
%@28/4N  ﬀﬂﬁ=5d0r/1/ !AﬂO^8*+ J2/0J28@Umxmom5; Zi3Y@+bﬂ/9i
0

 8Aﬂ0 ﬂF sAiLYN9@#/x5	;&07ﬂ/B	0/BNCC!LD3® {<@bKN)bŁ0Ł KL
`uczd
n
L{+0%'ﬁP2BI

B(6RN r H%'#&CD-3I6ﬀﬂ%'ﬁS%0:
_
-3(6"-3I6

-3I]ﬀﬂ-0ﬁwN  ﬀﬂﬁ 
!*5bi -Z'B&/ﬁ0329ﬂ 79/r+xﬂF
	C/1-Z[a Bﬂ/i /

f-Z9 :a BRZ~/x5-0DC; +*#/_i +]N
}
(*8I %0Sﬀﬂﬁ~$%'#CD8BI
_
(Bﬀ4ﬁ(*0N

%'/L 0cKN	CDC!LEb0z<6b*xwKN
_
CDI6ﬀﬂﬁﬃ0BI<

BI]/ﬂ-3ﬃNEbŁ0Ł.xL
` x3d&Lu+RL

%@(6"D#-0ﬁﬁ-0ﬁD2r,L;BIﬁ0%N2U;tI6%0%K(*%'/$Eﬀﬂﬁﬃ y ?B+KﬀﬂBG %0:
n
B"%K2P-0ﬁ2  ?/4B+3-0ﬁ(*>:F%0I
_
%0:OG$-3IEﬀﬂﬁﬃN  ﬀﬂﬁ=5d0r/1/ !AﬂO^8*+X >J2/3@]D#/35 	-0:ﬂ3	-A; Zi3Y@+4ﬂ 9i 3 ;  :`-65ﬁ/ B&/r+*:ﬂO8
-0F! 	-Z +bﬂ+]NCCEL!bB®'Łz<6b.xN)bŁ0Ł.xL
` zd  5L kML

IJ'-0ﬁ9BN 6I6-3CD"@<

-02~r/4ﬃ0%0I]ﬀ4"#H:F%0I

%K%'/4-0ﬁam8Dﬁ(*ﬀ4%'ﬁ
n
-0ﬁﬀ4CD8D/ﬂ-3ﬀ4%'ﬁ	N

@Umomxm B 5i-3 +x-b0ea
:ﬂ3 +,0 sAiLYN9@#/x51+ N

%'/vLR;<c*KN %L KNCCEL   {< 0Ł@b3Nr 8ﬃLEbŁ0 KL
`
zdL  L

8I6(]"	N'kML
n
L9H/ﬂ-3I00N'L
}
L
n
(
n
ﬀﬂ/ﬂ/1-0ﬁ	N

L
}
L

ﬀﬂ/ﬂ/N0-0ﬁ2L G$-0ﬁﬃN 
_
J@#5[Q%'/ﬂﬀﬂ(
n
%K2/H"(@ﬀﬂﬁﬃ 
bB®
* 
_
-3A-0ﬁ2

BJ0%'ﬁ2	N

ﬀﬂﬁ=5d0r/1/ !AﬂO^8*+  ?J2 / 
5ﬂ *J29-Z; Zi3Y@+4ﬂ 9i3

 8(ﬂ0ﬂF sZi3YF9#/35
;)0eﬂ./*	0r/*N!bŁ0Ł3®@L
`{dL H-0/ﬂ/1-0"-0ﬁ	Nm$L
_
(]"ﬁﬀﬂ2BINS-0ﬁ2
_
LkA-0BI[DI%9%0N 
_
CQ(BﬀUT(B-3ﬀ4%'ﬁ@<v[D-02 Eﬀ1ﬁﬃ| ﬀﬂﬁﬃ
n
%@2/
V"(@ﬀﬂﬁﬃN

ﬀﬂﬁ5 0/1/k!ZﬂF^86+5 ;a@ a65  +2KbYRNR-0/ﬂ%,(6"Dﬁﬀﬂ(B-0/N MBCQ%0I  r
_
rM<
Y
 
<Ł z<=®'0KN
f

ﬀ4Iﬃ'ﬀﬂﬁﬀ1-,| ﬁﬀ4+0BI6ﬀ1=J0N!bŁ0Ł KL
`uzd,L'H"-0ﬁ	NA LﬀLzr ﬁ2BI6%'ﬁ	NA;L

-0#&0N
_
L

8I6ﬁBN0m$L
n
%@28ﬃ'ﬁ%N

L?%0@ﬀﬂﬁ	N0-0ﬁ2L

LA MB0N 
n
%@2/
V"(@ﬀﬂﬁﬃ
}
-3Iﬃ0
_
%0:F=GH-3I
_
CQ(BﬀUTR(B-3ﬀ4%'ﬁDBN

@Umxmom B 5i-3 +x-b0:ﬂ3 +3; *:`-65ﬁ/ mH^8(ﬂO&//354ﬂO80N

%'/L'.xN
%L 9NCDC!LxwŁ0z<_03®@Nﬁw8/4JZbŁ0Ł0KL
`uŁzdPk?L
n
LVH/ﬂ-3I00NVk?L r5LAk;#&BI6%'ﬁ!NH-0ﬁD2r5L ;L
_
ﬀﬂ/ﬂ-@N r 8%'#-3ﬀﬂ(

BI6ﬀUTR(B-3ﬀ4%'ﬁ %0:m)ﬀﬂﬁﬀ4*<
_
-3^$%'ﬁ@<
(B8IIﬁ9
_
J@#5| ﬀﬂﬁﬃaE#C%0I]-0/
}
%0ﬃ'ﬀﬂ(
_
CQ(BﬀUTR(B-3ﬀ4%'ﬁN

  = B5-3+3-b0{:ﬂl3+X35 8b5-Ai iﬂF^8

-3^8(9 - 8/r+ -0F! ; + #/ei + N

%'/LRKN ?%LRKNDCC!LD.x0x3< 0cKN	r?CDIL	bŁ0 KL
`UbB®.d  5L

%'8/1ﬀNw&L
_
-0/4"	N9k?Lwr[%'8D/ﬂ"-0#ﬀﬂ2!N3r,L9k;ﬁ@< %'8-0-3IJ0N@-0ﬁ2p L

%'8I]"@TDIN 

B+0/4%0CD#&ﬁ9A:F%0I
H%'##,8Dﬁﬀﬂ(B-3ﬀ4%'ﬁ ;AI%0%K(*%'/1  %{GH-3I62Pr 8%'#-3ﬀ4%'ﬁ	N

sZi3YF9#/35  /:`A65  +]N

%'/Lc@b3N

%'/LAb9NCC!L
b0c*z<6b 3KNsbŁ0Ł0ŁKL
`Ub0b dPr,L;k;ﬁﬃ0/ﬂBN
}
LAmﬀ BNM-0ﬁ2
_
L
n
-08wG5N EX ﬁBI6-3ﬀﬂ%'ﬁ :F%0I
Y
ﬁ9/ﬂ/ﬂﬀ4ﬃ0ﬁ9 B=G$%0IK| ﬀﬂﬁﬃ
n
%@2/
V"(@ﬀﬂﬁﬃN

ﬀﬂﬁ 5d0r/1/k!ZﬂO86+ &Bﬃ .;! #"BN
}
(*8I %0ﬀﬂﬁ~$%'#&CR8BI
_
(Bﬀﬂﬁ(*0N

%'/L)b@b9NQCC!L
c0.x3<c0Ł0KN
_
CI]ﬀﬂﬁﬃ0BI<

BI6/1-3ﬃN!bŁ0Ł 9L
`UbzdPr,L3S-3Iﬃ'-0ﬁwﬀ1ﬁﬀ9-0ﬁD2 L ?ﬀﬂ#&BJ0BIN | ﬀﬂﬁﬃ
n
%@2/H"(@ﬀﬂﬁﬃ?%S ﬁBI6-3VE:FI%'#  M7K8ﬀ4I#&ﬁ9
_
C(Bﬀ4TR(B-3ﬀ4%'ﬁBN

ﬀ1ﬁ5 0/1/k!ZﬂF^86+S MJ2/%$ZﬂOR&"J2 m 95bY/ﬁ-3&;  :`-65ﬁ/LmV^8AﬂF&//354ﬂO^8s3x/x5i/B	0/F-3N!
"{J2'  = ;ﬁ@)( ;ﬂ
B @]D#/x5]&-0:ﬂl0	-Z ; Zi3Y@+4ﬂ 9i 3 
EZ9@F!b-0:ﬂ3 +a  ; *:`-65ﬁ/BmV^8AﬂF&//354ﬂO^8'NsCC!L
z<6bB®@NbŁ0Ł0ŁKL
`Ubczd

L -3I/N 
_
-3(6"D-3I  ;-

ﬀﬂ8D-0/Rm%0I]#-0/ﬂﬀﬂ# :F%0I$%'#&CD/4*i
_
JK#BN

;&0eﬂ./*&0/,  sZi3YF9#/35*5Za
8b5-Ai iﬂF^80N

%'/LRKNCDC!L0c@b < zxN)bŁ0 9L
3®
`Ub*x3d

L  -3I/!-0ﬁ2Xr,L  -0-0#-02	N M"
_
rs?k
n
rsMk
_
#>-0ﬁwﬀﬂ(BH%0:
_
-3(]"-3IBN    = B5i-3 +3-M0:ﬂ3 +
0<;Q  :`-*5i/ymH^8(ﬂO&//354ﬂO8-0F!= /BJ2@7!'Z4 8Aﬂ./r+ N

%'/vL	KN %LxNCC!LD0Ł0cz<c0c0cKNEy(*BLbŁ0Ł KL
`Ubdzd
n
L
_
L (6"9BNﬃ
o4Z`  	-Z +bﬂ+, 	sZi3YF9#/x5=5 8b5-Zi + Nk;/ﬂB+@ﬀ4BI ?%0I6"@< ?%'/1/ﬂ-0ﬁ2	N	bŁ  9L
`Ubzd ,L
_
L %'ﬁﬃN

L PLD5ﬀﬂ#XN
_
L

LH"-@N

L,L

-30NR-0ﬁD2 5L|I6-0/N r
_
798ﬁD(*
_
/4(*ﬀ4%'ﬁ
n
B"%@2
:F%0I
_
-3(]"-3IBN  $@Z95 	-ZE ;Q  :`-*5i/+B&/r+*:ﬂO8  >/354ﬂ 6A01-0:ﬂ3 =-3F!	C/_fﬂ-^\_ﬂ/[ﬂl  3N

%'/L!bB®@N %LxNCC!L
3®'cz<0 9N

(3L3®0®0®@L
`Ub{d
Y
M|?<=SN ?(*%'##&ﬁ2D-3ﬀ4%'ﬁ,LsŁ3®3xa<
Y
ﬁ:O%0I]#-3ﬀ4%'ﬁ(6"Dﬁ%'/4%0ﬃ0J<5y CQﬁ

ﬀﬂI6ﬀ4[D82 ;tI%@(*ﬀﬂﬁﬃW<
 ?B:OBI6ﬁ(*
n
%K2/  tr?I6(]"ﬀ4(*8I]-0/
_
#-0ﬁ9ﬀﬂ(BBN

(3LbŁ0Ł 9L
`UbzdPL 0BI%'ﬁ-0ﬁD2 ;L
n
%0I/N PﬁBI6-3ﬀ4%'ﬁ

BI]ﬀ4+02mI6%'#
n
%K2/$H"(@ﬀﬂﬁﬃN  ﬀﬂﬁ=5d0r/1/ !AﬂO^8*+ 
8>  3N
}

_
b0c0cKNRCCELQbB®'z<6b@b3NsbŁ0Ł0ŁKL
`UbŁzd

LKS%0I/N ?"L;tI6%0ﬃ0I6-0#

BCQﬁ2ﬁD(*  I6-3CD">ﬀﬂﬁ
_
-3ﬀﬂ(L;tI%0ﬃ0I6-0#ﬀﬂﬁﬃN  @]**5bi -0:ﬂ35 0/r++ba
ﬂF^8

/#/35+]N

%'/LR.xNCCEL!bB®'cz<6bB®'KNﬁw-0ﬁ	L!bŁ0 9L
`u3®.d

L
}
B-0ﬁD2
n
L

-0ﬁﬁ-33-3@ﬀﬂBN U;AI6ﬀﬂﬁ(BﬀﬂCD/45-0ﬁD2
n
B"%@2%0: Eﬀ1ﬁﬃfmﬀ1ﬁﬀ4
_
-3
n
-0(]"ﬀﬂﬁP<5r
_
8I+0BJ0N

5d0r/1/k!ZﬂO86+P ,J2/.@UmomxmHN

%'/LR.xN ?%LRKNDCC!L!bB®'Ł3®.<6b0b0cKN	r8ﬃLEbŁ0Ł KL
`u@b d ,L PL
}
B+0%'ﬁ	N
n
L ;L k?L ﬀﬂ#2-0"D/N ,L ﬀ1/ﬂ2IB"	N'-0ﬁD2 L

L MB0N U M7K8ﬀ4I#ﬁw
_
CQ(BﬀUTR(B-3ﬀ4%'ﬁ:F%0I
;AI%@(*< $%'ﬁ9I%'/
_
JK#BN

@Umomxm B 5i-3 +x-b0:ﬂ3 +a3 ;  :`-65ﬁ/{mH^8(ﬂO&//354ﬂO80N

%'/Lsc3®@N?%LsŁKNsCC!L
0.x3< .® 9N
_
BCBLbŁ0Ł.xL
`u0zd ,L
}
JKﬁD(6">-0ﬁD2
n
L98/40N rﬁ
Y
ﬁ9I%@28(*ﬀ4%'ﬁ%
Y
ﬁCD8
T
yS8CD8sr 8%'#-3-@N

 @<9-65*#/354  3N

%'/L
KN ?%LRcKNDCC!LD@bŁz<.x KN
_
BCBLEbŁ00ŁKL
`u0czdPL
}
L
n
(
n
ﬀﬂ/ﬂ/ﬂ-0ﬁ!N; Zi\6Zfﬂ0 =7!/_ %2/ﬁ0+ﬂF^8
#
-3 <Y(Y	5d-b0x2vJ2/];R.-'#/ m5n_YF4+bﬂ3 5^\_ /_iN
5/ﬂ8wG$BIMr (B-02#ﬀﬂ(Ł; 8[D/ﬂﬀ1"BI6BNbŁ0Ł0cKL
`u.x3dPk?L
n
ﬀ4KN

L
}
-3@"ﬁ(]"	N L;BBI]%'"ﬁ	N!-0ﬁ2
n
L
_
ﬀ4Bﬃ0/N 6yﬁ^:F%0I6#-0/)#-0ﬁ9ﬀﬂ(B%0:
_
-3(6"-3I,-0
68CCQ%0I2[KJ
_
rs?k
n
rsMkMN

ﬀﬂﬁ 5d0r/1/k!ZﬂO86+^  'F!  ;a 
#  ; ,65*J2/35 
E65bi -ZF= /J2K7!+
~65  +12K4YRN
_
CDI6ﬀﬂﬁﬃ0BI<

BI]/ﬂ-3ﬃN '8/ﬂJ~bŁ0Ł 9L
`u*zd&L;BBI]%'"ﬁ-0ﬁ2
}
L!|I[Dﬀﬂﬁ-@N r Mﬀﬂ#2
_
#-0ﬁwﬀ1(BS:O%0I5"
_
rsMk
n
rsMk
Y
#&CD/ﬂ#&ﬁw-3ﬀﬂ%'ﬁf%'
_
-3(6"-3IN

ﬀﬂﬁ 5d0r/1/k!ZﬂO86+ %
!654i -Z = /BJ2@7!+m<95bY /  #"BNbŁ0Ł 9L
`u zd ;LﬀL, -0#-02ﬃ0X-0ﬁ2g L
n
Lsf%'ﬁ"-0#WN2
_
8CQBI+@ﬀﬂ%0IJ$%'ﬁ9I%'/$%0:-fH/ﬂ-0,%0:

ﬀﬂ6(*IBXkt+0ﬁ9;AI%3<
(*6BN

;@ Y= $@A945 	-Z) 	s3R5Z -3F!  Y:ﬂ/iﬂ	 -0:ﬂ3N

%'/LD*KN %LEb3NCCELD3® z<0c3®@Nﬁw-0ﬁ	L!bŁ0 9L
`u {d
_
L ?-3CDCD,-0ﬁD2gk?LﬀLEfBJ@80BIN 
_
/4(*ﬀﬂﬁﬃ
_
%0:F=GH-3IXE

-3-^|ﬀ1ﬁﬃ

-3-^m)/4%{G
Y
ﬁ:O%0I6#>-3ﬀ4%'ﬁ	N

@Umxmom B 5i-3 +x-b0:ﬂ3 +3]; *:`-65ﬁ/ŁmH8AﬂF&/1/x5bﬂF^80N

%'/L
_
ks<6b0b3N ?%LDxNCC!Lc  {<c 6KN	r?CDIL!bŁ0*KL
`u0zdL ?8#,[D-08ﬃ'"	NRL

%K%@(6"	ND-0ﬁD2
Y
L '-0(*%0[R%'ﬁ	N Bf2/
 =

	C/ d/35ﬁ/*&0/(<9ﬂ:!/*Nr 22ﬀﬂ%'ﬁf/ﬂBJ
}
%'ﬁﬃ3<
#>-0ﬁ	N!bŁ0Ł0ŁKL
`u0Łzd

Lo 88	N
}
LA2D8

%'87K8BBNV-0ﬁ2 SL BI%'ﬁ	N r ﬁ rCCI%'-0(]"%
_
JK#,[Q%'/ﬂﬀﬂ(E ﬁBI]-3ﬀ4%'ﬁ	N

ﬀﬂﬁ
5 0/1/k!ZﬂF^86+& J2/.@]D#/x5]	-':ﬂl3&-Z s0x/x5i/B	0/3U@]D#/8b5-0:ﬂF^8 
E654i-AD=E/BJ2K7!6+]N3®0®0®@L
`uc3®.d ,L'|I6-0/Nw&L
_
-0/40Nw-0ﬁ2&r,L'ﬀﬂ/ﬂ/ﬂﬀﬂ-0#>BN$ﬁBI6-3ﬀ4%'ﬁ

-02&%'ﬁp$%'ﬁ9I%'/-0ﬁ2

-3-

BCQﬁ2ﬁ(Bﬀ4
Gﬀ4"ﬀﬂﬁ
_
J@#
_
CQ(BﬀUT(B-3ﬀ4%'ﬁVﬀﬂﬁ
_ }
N

sZi3YF9#/35 sAi i9@ﬂ01-0:ﬂ3 + N

%'/vLR0cKNDC!L 3®'Łz< 0 9N	3®0®0®@L
@b
R \ZﬀN[ `    	 
?C X?DZﬀ ­ﬃ  A
] 
 ` V'Z&6ﬀ

	



ﬁﬀﬂ
ﬃ !"#
ﬂ
$
%

'&)(
ﬂ
ﬃ
ﬃ+*
ﬂ
-,/.
%
0
0
1&2( 3-45/*26
!$7,/.
98
:'&2(
5 ;#
7+*2
ﬂ
#5 ;#
7,/.


5<59#$
;
ﬂ=
5"

ﬂ
'&26
ﬂ
ﬂ
45
91.
;
ﬂ=
5"

ﬂ
ﬃ
ﬃ1&26
ﬂ
ﬂ
45
91.
ﬀﬂ
ﬃ
ﬃ5
5+&>6
ﬂ
ﬂ
45
91.
3
ﬂ
-5+&>6
ﬂ
ﬂ
45
91.

ﬀ
&?6
ﬂ
ﬂ
45
91.
35
ﬀ
&?6
ﬂ
ﬂ
45
91.
4 @#

ﬂ
'&26
ﬂ
ﬂ
45
91.
4 @#

ﬂ
ﬃ
ﬃ1&26
ﬂ
ﬂ
45
91.
$#"
#1&>6
ﬂ
ﬂ
45
91.
$#
ﬂ
;'&>6
ﬂ
ﬂ
45
91.


<"A9645-$
B&)C+D
DFEAC/.


5G;4
ﬀ
 #H#
"9$- #
ﬂ
$
#EI&?6
ﬂ
ﬂ
45
91.
#J+&?6
ﬂ
ﬂ
45
91.
#K+&?6
ﬂ
ﬂ
45
91.
#
L1&?6
ﬂ
ﬂ
45
91.
#M+&?6
ﬂ
ﬂ
45
91.
#N+&?6
ﬂ
ﬂ
45
91.
#O+&?6
ﬂ
ﬂ
45
91.
#P+&?6
ﬂ
ﬂ
45
91.


Q;4
ﬀ
 #H#
"9$- #
ﬂ
$
 #EI&?6
ﬂ
ﬂ
45
91.
 #J+&?6
ﬂ
ﬂ
45
91.
 #K+&?6
ﬂ
ﬂ
45
91.
 #
L1&?6
ﬂ
ﬂ
45
91.
 #M+&?6
ﬂ
ﬂ
45
91.
 #N+&?6
ﬂ
ﬂ
45
91.
 #O+&?6
ﬂ
ﬂ
45
91.
 #P+&?6
ﬂ
ﬂ
45
91.
 #R+&?6
ﬂ
ﬂ
45
91.
 #EAC+&>6
ﬂ
ﬂ
45
91.
 #E
EI&>6
ﬂ
ﬂ
45
91.
 #EAJ+&>6
ﬂ
ﬂ
45
91.
0TS 8



VU$-W

ﬀ
<AX&ZY[E\.


ﬂ
ﬃ
ﬃ1&ZY]
ﬀ
<A_^
%

Y
ﬂ
ﬃ
ﬃ+.


ﬂ
`&ZY[
ﬀ
<A_^
%

Y
ﬂ
1.

ﬀﬂ
ﬃ
ﬃ5
5`&ZY_

ﬂ
1.


 3-45a&ZY[
ﬀﬂ
ﬃ
ﬃ5
5ﬁ^
%
0
0

Y 3-45/.


6
!$7b&ZY[
ﬀﬂ
ﬃ
ﬃ5
5ﬁ^
%
0
0

Y6
!$7+.



ﬂ
-57c&ZYd

ﬂ
1.


5 ;#
7c&ZYd


ﬂ
-57H^e98
:Y5 ;#
7+.



ﬂ
#5 ;#
7c&ZY_


ﬂ
-57H^f98
:Y
ﬂ
#5 ;#
7+.


7
ﬂﬀ
ﬀ
!"gUQ#W
7
ﬂﬀ
ﬀ
!"

#Eh&ZY_

ﬂ
ﬃ
ﬃﬁ^_Ei^j;
ﬂ=
5"

ﬂ
YE\.
7
ﬂﬀ
ﬀ
!"

#J`&ZY_

ﬂ
H^_Ei^j;
ﬂ=
5"

ﬂ
ﬃ
ﬃ
YE\.
7
ﬂﬀ
ﬀ
!"

#K`&ZY_

 3-45ﬁ^lkfCe^
ﬀﬂ
ﬃ
ﬃ5
5YE\.
7
ﬂﬀ
ﬀ
!"

#
Lc&ZY_

6
!$7H^dEm^e3
ﬂ
-5YE\.
7
ﬂﬀ
ﬀ
!"

#M`&ZY_

5 ;#
7H^dEm^_
ﬀ
YE\.
7
ﬂﬀ
ﬀ
!"

#N`&ZY_


ﬂ
#5 ;#
7d^[nHEACe^_
ﬀ
YE\.
7
ﬂﬀ
ﬀ
!"

#O`&ZY_


ﬂ
#5 ;#
7d^[kHE^j35
ﬀ
YE\.
7
ﬂﬀ
ﬀ
!"

#P`&ZY_


ﬂ
#5 ;#
7d^dYdE^j35
ﬀ
YE\.

ﬁﬀﬂ
ﬃ-4
ﬀ
#gUQ#W
ﬀﬂ
ﬃ-4
ﬀ
#

#Eh&ZYﬁC/.
ﬀﬂ
ﬃ-4
ﬀ
#

#J`&ZYﬁC/.
ﬀﬂ
ﬃ-4
ﬀ
#

#K`&ZYe-5G
#gUQ#JW YE\.
ﬀﬂ
ﬃ-4
ﬀ
#

#
Lc&ZYe-5G
#gUQ#JW YE\.
ﬀﬂ
ﬃ-4
ﬀ
#

#M`&ZYe-5G
#gUQ#JW YE\.
ﬀﬂ
ﬃ-4
ﬀ
#

#N`&ZYe-5G
#gUQ#JW YEpoq-5G
#gUQ#OW YEaoq-5G
#gUQ#PW YE\.
ﬀﬂ
ﬃ-4
ﬀ
#

#O`&ZYe-5G
#gUQ#JW YEpoq-5G
#gUQ#NW YEaoq-5G
#gUQ#PW YE\.
ﬀﬂ
ﬃ-4
ﬀ
#

#P`&ZYe-5G
#gUQ#JW YEpoq-5G
#gUQ#NW YEaoq-5G
#gUQ#OW YE\.


$#9645
$#9645b&ZYf;
ﬂ=
5"

ﬂ
YCﬁ^j;
ﬂ=
5"

ﬂ
ﬃ
ﬃ
YCﬁ^
ﬀﬂ
ﬃ
ﬃ5
5YCH^
3
ﬂ
-5YCj^d
ﬀ
YCj^e35
ﬀ
YCﬁ^
7
ﬂﬀ
ﬀ
!"

#E YCH^7
ﬂﬀ
ﬀ
!"

#JYCr^
7
ﬂﬀ
ﬀ
!"

#KYCH^7
ﬂﬀ
ﬀ
!"

#
L
YCr^
7
ﬂﬀ
ﬀ
!"

#MYCH^7
ﬂﬀ
ﬀ
!"

#NYCr^
7
ﬂﬀ
ﬀ
!"

#OYCH^7
ﬂﬀ
ﬀ
!"

#PYC/.


35ﬃ
35ﬃ

X&ZYj#Esot#Mao?#Nbot#Oao?#P/.

jﬀ
!$95
ﬀ
!$95

u&ZYe#Nao?#O/.


;
!$95
;
!$95

u&ZYe#Kao?#Naot#Obo?#Ppov #Oaov #EACbov #EAJ/.


!$95
!$95

X&ZY
ﬀ
!$95

uot;
!$95

w.
x
xS y
8


S 8S z

jﬀﬂ
ﬃ !"#
ﬂ
$
T #gU
%

TW{&ZY
ﬂ
ﬃ
ﬃ+.
T #gU
%
0
0
Wh&ZY_ 3-45/.
T #gU|98
:TWh&ZYﬁ5 ;#
7+.


5<59#$
T #gUQ35
ﬀ
W{&ZYﬁC/.
T #gU}4 @#

ﬂ
TWp&ZYﬁC/.
T #gU}4 @#

ﬂ
ﬃ
ﬃWp&ZYﬁC/.
T #gU$#"
#Wh&ZYﬁC/.
T #gU$#
ﬂ
;TWh&ZYjC/.


<"A9645-$
T #gUZgW{&ZYﬁC/.


5G;4
ﬀ
 #r#
"9$- #
ﬂ
$
T #gUQ#E
W{&ZYﬁC/.
T #gUQ#JW{&ZYﬁC/.
T #gUQ#KW{&ZYﬁC/.
T #gUQ#
LW{&ZYﬁC/.
T #gUQ#MW{&ZYﬁC/.
T #gUQ#NW{&ZYﬁC/.
T #gUQ#OW{&ZYﬁC/.
T #gUQ#PW{&ZYﬁC/.


Q;4
ﬀ
 #r#
"9$- #
ﬂ
$
T #gUA #E
W{&ZYﬁC/.
T #gUA #JW{&ZYﬁC/.
T #gUA #KW{&ZYﬁC/.
T #gUA #
LW{&ZYﬁC/.
T #gUA #MW{&ZYﬁC/.
T #gUA #NW{&ZYﬁC/.
T #gUA #OW{&ZYﬁC/.
T #gUA #PW{&ZYﬁC/.
T #gUA #RW{&ZYﬁC/.
T #gUA #EACWh&ZYjC/.
T #gUA #E
E
Wh&ZYjC/.
T #gUA #EAJWh&ZYjC/.


8

~
z

jﬀﬂ
ﬃ !"#
ﬂ
$
-5G
#gU
%

TW{&ZY
ﬀ
-$95
0
-5G
#gUQ#E
W YEI&
ﬂ
1.
-5G
#gUQ#JW YEI&
ﬂ
ﬃ
ﬃ+.
EI&
%

1.
5-$9
ﬀ
.
-5G
#gU
%
0
0
Wp&ZY
ﬀ
-$95
-5G
#gUQ#E
W YEI&m 3-45/.
-5G
#gUQ#KW YEI& 6
!$7+.
-5G
#gUQ#
LW YEI&m 3-45/.
EI&
%
0
0
+.
5-$9
ﬀ
.
-5G
#gU|98
:TWh&ZY
ﬀ
-$95
-5G
#gUQ#E
W YEI& 5 ;#
7+.
-5G
#gUQ#MW YEI& 
ﬂ
#5 ;#
7+.
-5G
#gUQ#NW YEI& 
ﬂ
#5 ;#
7+.
-5G
#gUQ#OW YEI& 
ﬂ
#5 ;#
7+.
-5G
#gUQ#PW YEI& 5 ;#
7+.
EI&?98
:1.
5-$9
ﬀ
.


5<59#$
-5G
#gU|;
ﬂ=
5"

ﬂ
TWp&ZY
ﬀ
-$95
$#9645YC+&vC/.
EI&)(
C/*}EA,/.
5-$9
ﬀ
.
-5G
#gU|;
ﬂ=
5"

ﬂ
ﬃ
ﬃWa&ZY
ﬀ
-$95
$#9645YC+&vC/.
EI&)(
C/*}EA,/.
5-$9
ﬀ
.
-5G
#gU
ﬀﬂ
ﬃ
ﬃ5
5Wp&ZY
ﬀ
-$95
$#9645YC+&vC/.
EI&)(
C/*}EA,/.
5-$9
ﬀ
.
-5G
#gUQ3
ﬂ
-5Wh&ZY
ﬀ
-$95
$#9645YC+&vC/.
EI&)(
C/*}EA,/.
5-$9
ﬀ
.
-5G
#gUA
ﬀ
Wh&ZY
ﬀ
-$95
$#9645YC+&vC/.
EI&)(
C/*}EA,/.
5-$9
ﬀ
.
-5G
#gUQ35
ﬀ
Wh&ZY
ﬀ
-$95
-5G
#gUQ#KW YEI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gU}4 @#

ﬂ
TWp&ZY
ﬀ
-$95
-5G
#gUQ#E
W YEI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gU}4 @#

ﬂ
ﬃ
ﬃWa&ZY
ﬀ
-$95
-5G
#gUQ#JW YEI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gU$#"
#Wh&ZY
ﬀ
-$95
-5G
#gUQ#KW YEI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gU$#
ﬂ
;TWh&ZY
ﬀ
-$95
-5G
#gUQ#
LW YEI&mE\.
EI&)C/.
5-$9
ﬀ
.


<"A9645-$
-5G
#gUZgWs&ZY
ﬀ
-$95
-5G
#gUQ#E
W YEI& C/.
-5G
#gUQ#MW YEI&mE\.
-5G
#gUQ#NW YEf^m_nrEAC+& 

E\.
-5G
#gUQ#OW YEf^m_keC+& 

E\.
-5G
#gUQ#PW YEI& C/.
EI& w.
5-$9
ﬀ
.


5G;4
ﬀ
 #r#
"9$- #
ﬂ
$
-5G
#gUQ#E
W{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#E^
ﬀﬂ
ﬃ-4
ﬀ
#

#EI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUQ#JW{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#Jﬁ^
ﬀﬂ
ﬃ-4
ﬀ
#

#J+&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUQ#KW{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#Kﬁ^
ﬀﬂ
ﬃ-4
ﬀ
#

#K+&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUQ#
LW{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#
LH^
ﬀﬂ
ﬃ-4
ﬀ
#

#
L1&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUQ#MW{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#Mﬁ^
ﬀﬂ
ﬃ-4
ﬀ
#

#M+&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUQ#NW{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#Nﬁ^
ﬀﬂ
ﬃ-4
ﬀ
#

#N+&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUQ#OW{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#Oﬁ^
ﬀﬂ
ﬃ-4
ﬀ
#

#O+&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUQ#PW{&ZY
ﬀ
-$95
7
ﬂﬀ
ﬀ
!"

#Pﬁ^
ﬀﬂ
ﬃ-4
ﬀ
#

#P+&mE\.
EI&)C/.
5-$9
ﬀ
.


Q;4
ﬀ
 #r#
"9$- #
ﬂ
$
-5G
#gUA #E
W{&ZY
ﬀ
-$95


ﬂ
ﬃ
ﬃﬁ^dE^f;
ﬂ=
5"

ﬂ
ﬃ
ﬃ
YEe^
-5G
#gUA

ﬂ
ﬃ
ﬃWI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #JW{&ZY
ﬀ
-$95


ﬂ
ﬃ
ﬃﬁ^dE^
ﬀﬂ
ﬃ
ﬃ5
5YEf^
-5G
#gUA

ﬂ
ﬃ
ﬃWI&mE\.
EI&>C/. 5-$9
ﬀ
.
-5G
#gUA #KW{&ZY
ﬀ
-$95


ﬂ
ﬃ
ﬃﬁ^dE^e3
ﬂ
-5YE^
-5G
#gUA

ﬂ
ﬃ
ﬃWI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #
LW{&ZY
ﬀ
-$95


ﬂ
ﬃ
ﬃﬁ^dE^d
ﬀ
YE^
-5G
#gUA

ﬂ
ﬃ
ﬃWI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #MW{&ZY
ﬀ
-$95


ﬂ
ﬃ
ﬃﬁ^dE^e35
ﬀ
YE^
-5G
#gUA

ﬂ
ﬃ
ﬃWI&mE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #NW{&ZY
ﬀ
-$95


ﬂ
ﬁ^_Ei^e;
ﬂ=
5"

ﬂ
YEf^
-5G
#gUA

ﬂ
TWI&iE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #OW{&ZY
ﬀ
-$95


 3-45j^ UZlkfCWm^
ﬀﬂ
ﬃ
ﬃ5
5YEm^
-5G
#gUA

 3-45WI&mE\.
EI&)C/.
5-$9
ﬀ
.
0c
-5G
#gUA #PWh&ZY
ﬀ
-$95


6
!$7H^_E^
ﬀﬂ
ﬃ
ﬃ5
5YEf^
-5G
#gUA

6
!$7WI&E\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #RWh&ZY
ﬀ
-$95


 3-45ﬁ^_E^e3
ﬂ
-5YEm^
-5G
#gUA

 3-45WI&E\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #EACWh&ZY
ﬀ
-$95



ﬂ
#5 ;#
7d^ UZ[nrEACWm^_
ﬀ
YE^
-5G
#gUA


ﬂ
#5 ;#
7WI&eE\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #E
E
Wh&ZY
ﬀ
-$95


5 ;#
7r^dE^e35
ﬀ
YEm^
-5G
#gUA

5 ;#
7WI&E\.
EI&)C/.
5-$9
ﬀ
.
-5G
#gUA #EAJWh&ZY
ﬀ
-$95



ﬂ
#5 ;#
7d^[n9YﬁCf^ﬁ35
ﬀ
YE^
-5G
#gUA


ﬂ
#5 ;#
7WI&eE\.
EI&)C/.
5-$9
ﬀ
.

ﬁﬀﬂ
#
"
ﬂ
4jﬃ-4
ﬂ=dﬂ
"A59#53ﬁ#5-$#
ﬀﬂ
<5"5


$##5
ﬀﬂ
<5"5
x 

%
?0hUA

ﬂ
ﬃ
ﬃﬁ^j0d$#9645W
x 

%
?0hUA

 3-45j^j0d$#9645W
x 

%
?0hUA

6
!$7ﬁ^j0d$#9645W
x 

%
?0hUA

5 ;#
7H^e0d$#9645W
x 

%
?0hUA


ﬂ
#5 ;#
7r^e0_$#9645W

ﬁﬀﬂ
ﬃ !"#
ﬂ

ﬀﬂ
<5"5
x 

%
?0hUA

ﬂ
ﬃ
ﬃﬁ^j0d$#9645W
x 

%
?0hUA

 3-45j^_

5 ;#
7r^e0d$#9645W
x 

%
?0hUA

 3-45j^_


ﬂ
#5 ;#
7r^j0d$#9645W
x 

%
?0hUA

6
!$7ﬁ^_

5 ;#
7r^e0d$#9645W
x 

%
?0hUA

6
!$7ﬁ^_


ﬂ
#5 ;#
7r^j0d$#9645W


$#
"
ﬂ
H#
"9$- #
ﬂ

ﬀﬂ
<5"5
x 

%
?0hUQ#E^j0r$#9645W
x 

%
?0hUQ#Je^j0r$#9645W
x 

%
?0hUQ#Ke^j0r$#9645W
x 

%
?0hUQ#
Lj^j0r$#9645W
x 

%
?0hUQ#Me^j0r$#9645W
x 

%
?0hUQ#Ne^j0r$#9645W
x 

%
?0hUQ#Oe^j0r$#9645W
x 

%
?0hUQ#Pe^j0r$#9645W
x 

%
?0hUA #E^j0d$#9645W
x 

%
?0hUA #Je^j0d$#9645W
x 

%
?0sUA #Kj^e0d$#9645W
x 

%
?0sUA #
Lﬁ^e0d$#9645W
x 

%
?0sUA #Mj^e0d$#9645W
x 

%
?0sUA #Nj^e0d$#9645W
x 

%
?0sUA #Oj^e0d$#9645W
x 

%
?0sUA #Pj^e0d$#9645W
x 

%
?0sUA #Rj^e0d$#9645W
x 

%
?0sUA #EACj^j0r$#9645W
x 

%
?0sUA #E
Em^j0r$#9645W
x 

%
?0sUA #EAJj^j0r$#9645W


3#ﬁﬃ-4
ﬂ=rﬂ
"A59#53r#5-$#
ﬀﬂ
<5"5


$#
"
ﬂ
r4
4

35ﬃ
ﬀﬂ
<5"5
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{U|!$95

_^ﬁ0r$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{U|!$95

_^ﬁ0r$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{U|!$95

_^ﬁ0r$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{U|!$95

_^ﬁ0r$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{U|!$95

_^ﬁ0r$#9645WW


$#
"
ﬂ
r4
4

!$95
ﬀﬂ
<5"5
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{UQ#Ke^j0_$#9645WW
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{UQ#Ne^j0_$#9645WW
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{UQ#Oe^j0_$#9645WW
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{UQ#Pe^j0_$#9645WW
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{UA #Oe^j0_$#9645WW
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{UA #EACj^e0_$#9645WW
x 

%
?0VUQ#E^j
~j  35ﬃ

_	{UA #EAJj^e0_$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{UQ#Ke^j0_$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{UQ#Ne^j0_$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{UQ#Oe^j0_$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{UQ#Pe^j0_$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{UA #Oe^j0_$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{UA #EACj^e0_$#9645WW
x 

%
?0VUQ#Me^j
~j  35ﬃ

_	{UA #EAJj^e0_$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{UQ#Ke^j0_$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{UQ#Ne^j0_$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{UQ#Oe^j0_$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{UQ#Pe^j0_$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{UA #Oe^j0_$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{UA #EACj^e0_$#9645WW
x 

%
?0VUQ#Ne^j
~j  35ﬃ

_	{UA #EAJj^e0_$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{UQ#Ke^j0_$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{UQ#Ne^j0_$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{UQ#Oe^j0_$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{UQ#Pe^j0_$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{UA #Oe^j0_$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{UA #EACj^e0_$#9645WW
x 

%
?0VUQ#Oe^j
~j  35ﬃ

_	{UA #EAJj^e0_$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{UQ#Ke^j0_$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{UQ#Ne^j0_$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{UQ#Oe^j0_$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{UQ#Pe^j0_$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{UA #Oe^j0_$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{UA #EACj^e0_$#9645WW
x 

%
?0VUQ#Pe^j
~j  35ﬃ

_	{UA #EAJj^e0_$#9645WW
.x
  	
ﬀﬁﬂﬃ !#"	$&%('*)*+ ,$&%-/.1032547658


$A;-5
ﬀ
 ﬃ
ﬀ
#
ﬂ
  0{UQ#Ke^ﬁ0d$#9645Wﬁ9$ﬃ4$95


-$35 
ﬂ
$#
"#53H67j#@-5eﬃ
ﬂ
4
4
ﬂ=
d5G5
ﬀ
!#
ﬂ
l$95*9!-59
ﬀ
5
$##5_EIDFEI&
$#9645YC
%

Y
ﬂ
ﬃ
ﬃ
%
0
0

Y 3-45H98
:Y5 ;#
7



ﬂ
#5 ;#
7
YC]

5 ;#
7
YC[


ﬂ
-57
YCl

6
!$7
YCl

 3-45YC[
ﬀﬂ
ﬃ
ﬃ5
5YCl

ﬂ
YC[

ﬂ
ﬃ
ﬃ
YEH
ﬀ
<AYE
YC
;
ﬂ=
5"

ﬂ
YE;
ﬂ=
5"

ﬂ
ﬃ
ﬃ
YC
ﬀﬂ
ﬃ
ﬃ5
5YCﬁ3
ﬂ
-5YC_
ﬀ
YCﬁ35
ﬀ
YCH4 @#

ﬂ
YCd4 @#

ﬂ
ﬃ
ﬃ
YCd$#"
#
YCd$#
ﬂ
;YC
ﬀﬂ
ﬃ-4
ﬀ
#

#PYC
ﬀﬂ
ﬃ-4
ﬀ
#

#OYC
ﬀﬂ
ﬃ-4
ﬀ
#

#NYC
ﬀﬂ
ﬃ-4
ﬀ
#

#MYC
ﬀﬂ
ﬃ-4
ﬀ
#

#
L
YC
ﬀﬂ
ﬃ-4
ﬀ
#

#KYC
ﬀﬂ
ﬃ-4
ﬀ
#

#JYC
ﬀﬂ
ﬃ-4
ﬀ
#

#E YC
7
ﬂﬀ
ﬀ
!"

#PYCe7
ﬂﬀ
ﬀ
!"

#OYCe7
ﬂﬀ
ﬀ
!"

#NYCf7
ﬂﬀ
ﬀ
!"

#MYC
7
ﬂﬀ
ﬀ
!"

#
L
YCe7
ﬂﬀ
ﬀ
!"

#KYCe7
ﬂﬀ
ﬀ
!"

#JYCf7
ﬂﬀ
ﬀ
!"

#E YE
#E YCe#JYCﬁ#KYCe#
L
YCj#MYCe#NYCﬁ#OYCe#PYC
 #E YC_ #JYC_ #KYC_ #
L
YC_ #MYC[ #NYCd #OYC_ #PYC[ #RYCd #EACYC_ #E
E YC[ #EAJYC
$##5_EID J+&
$#9645YE
%

Y
ﬂ
l

5 ;#
7
YEr


ﬂ
-57
YEr

 3-45YEH
ﬀﬂ
ﬃ
ﬃ5
5YEd

ﬂ
YEﬁ

ﬂ
ﬃ
ﬃ
YC
;
ﬂ=
5"

ﬂ
YCd4 @#

ﬂ
YE
7
ﬂﬀ
ﬀ
!"

#E YCr#E YE
$##5_EID K+&
$#9645YC

ﬀ
YEf4 @#

ﬂ
YC
7
ﬂﬀ
ﬀ
!"

#MYEe#E YC
$##5_EIDZL1&
$#9645YE
98
:Y
ﬂ
#5 ;#
7s


ﬂ
#5 ;#
7
YEd

5 ;#
7
YC

ﬀ
YCmYE
7
ﬂﬀ
ﬀ
!"

#MYCr#MYE
$##5_EID M+&
$#9645YC
ﬀﬂ
ﬃ
ﬃ5
5YE
7
ﬂﬀ
ﬀ
!"

#KYEe#MYC
$##5_EID N+&
%
0
0

Y6
!$7]

6
!$7
YEH

 3-45YC
ﬀﬂ
ﬃ
ﬃ5
5YCH35
ﬀ
YEf$#"
#
YE
7
ﬂﬀ
ﬀ
!"

#PYE7
ﬂﬀ
ﬀ
!"

#KYCr#KYE
$##5_EID O+&
$#9645YE
98
:Y5 ;#
7]


ﬂ
#5 ;#
7
YCl

5 ;#
7
YE
YC
35
ﬀ
YCr$#"
#
YC
7
ﬂﬀ
ﬀ
!"

#PYCr#KYCe#PYE
"5-$
ﬂ
!"
ﬀ
5-$e!$9531&
!$95"j#Q5+& C+D K
Nr$g* $7$#5 _#Q5+& C+D C
Kr$
:
j
ﬂ
35-$j4
4
ﬂﬀ
#531&iE LC
O
C
:
7
#5-$e4
4
ﬂﬀ
#531&EAK
O
N
J
M
N
:
j
ﬂ
35-$e"59;"5-$959#r#
"9$- #
ﬂ
d"54#
ﬂ
'& L
LR
N

N
;=<
     
  ﬃ !       
	         
ﬀﬂﬁﬃﬂ "!ﬃ
#%$'&($*) +'),#*-/.0$
13242 5 65
798ﬃ: ; <>=@?BADCFEHG%?BI@J 6 <LKNM0OQP4RSG%?BI/J
TﬂU3V>W <>=@?BADCFEHG%?BI@J XY< M9I[ZHJLX0<\Z'?%]^C_CHJ 6 < K0M0O`P\RaG%?(I/J X 5 XY<bHRdcBEHRaJ
;/e^f\gﬂW <>=@?BADCFEHG%?BI@J 6 <LKNM0OQP4RSG%?BI/J
h 1 g;/e^f/giW <>=@?BADCFEHG%?BI@J XY< M9IﬂZ>J XY< M9I[ZHJ 6 < KNM0OQP4RSG%?BI@J X 5 X 5
ﬀkjmln!ﬃop " qSﬃjrﬀﬂﬁﬃﬂ "!ﬃ
#%$'&($*) +*)`#%-@.0$
< 1ﬃ2L2 J 5 65
<Q798ﬃ: ;"sk;/etf\gﬂWuJ <>=@?BADCFEHG%?BI@J 6 <LKNM0OQP4RSG%?BI/J
<Q7983:L;"sﬃh 1 g;/etf\gﬂWuJ <>=@?BADCFEHG%?BI/JLX0<LM9IﬂZ>J XY< M9I[ZHJ 6 < KNM0OQP4RSG%?BI@J X 5 X 5
<QTﬂU3VHWvsﬃ;/etf\gﬂWuJ <>=@?BADCFEHG%?BI@J XY< M9IﬂZ>J XY<4Z_?%]^C_CHJ
6
< KNM0OQP4RSG%?BI@J X
5
XY<bHRdcBEHRaJ
<BTiUﬃVHWpsﬃh
1
g[;@e^f\gﬂWuJ <>=@?BADCFEHG%?BI@J XY< M9IﬂZ>J XY<4Z_?%]^C_CHJ
6
< KNM0OQP4RSG%?BI@J X
5
XY<bHRdcBEHRaJ
 kjD!xwy 3j

qa qSﬃjrﬀﬂﬁﬃﬂL"!3
$*+_&(zi#%{Y$*{}|z +'),#*-/.Y$
~*
<F=/?(ADC>EHG%?(I/J
6
< KNM0OQP4RSG%?BI@J
~
<>=@?BADCFEHG%?BI@J XY<>=@?BADCFEHG%?]nJ
6
<LKNM0O`P\RaG%?(I/JLX0<LKNM0O`P\RaG%?%]nJ
~
<F=/?(ADC>EHG%?(I/JLX0<LM9IﬂZ>J XY<4Z_?]^C_C>J
6
<LKNM0OQP4RSG%?BI/JLX
5
X0< bHRc(EHRJ
~d
<>=@?BADCFEHG%?BI/JLX0<LM9IﬂZ>J XY<4Z_?]tC'C>J XY<4 ?BI[CHJ
6
< KNM0OQP4RSG%?BI@J X
5
XY<bHRc(EHRJLX0< bHR?_=iJ
~
<F=/?(ADC>EHG%?(I/J XY< M9I[ZHJ
6
< K0M0O`P\RaG%?(I/J X
5
~
<F=/?(ADC>EHG%?(I/J XY< M9I[ZHJLX0<LM9IﬂZ>J
6
<LKNM0O`P\RaG%?(I/JLX
5
X
5
~
<>=@?BADCFEHG%?BI/JLX0<LM9IﬂZ>J XY< M9I[ZHJLX0<\C_ZHJ
6
< KNM0OQP4RSG%?BI@J X
5
X
5
X
5
~Ł
<>=@?BADCFEHG%?BI/JLX0<LM9IﬂZ>J XY<4 C'Z>J
6
< KNM0OQP4RSG%?BI@J X
5
X
5

~

<F=/?(ADC>EHG%?%]nJ
65

~

<4Z_?]^C_C>J
65

~
<4?(IﬂC>J
65

~d
< M9IﬂZ>J
65

~

M9I,>C_cQbHMFKYC

~

<F=/?(ADC>EHG%?(I/JLX0<F=/?(ADC>EHG%?(I/J
6
< KNM0OQP4RSG%?BI@J X
5

~

<F=/?(ADC>EHG%?(I/J XY<4Z_?%]^C_CHJ
6
< K0M0O`P\RaG%?(I/J X
5

~
Ł
<F=/?(ADC>EHG%?(I/JLX0<LM9IﬂZ>J XY<4Z_?]^C_C>J XY<4Z_?]tC'C>J
6
<LKNM0OQP4RSG%?BI/JLX
5
X0< bHRc(EHRJLX
5

~
<F=/?(ADC>EHG%?(I/J XY<4 ?BI[CHJ
6
< K0M0O`P\RaG%?(I/J X
5

~*
<F=/?(ADC>EHG%?(I/J XY< M9I[ZHJLX0<LM9IﬂZ>J XY< M9I[ZHJLX0<LM9IﬂZ>J XY< M9IﬂZ>J X
<LM9IﬂZ>J XY< M9IﬂZ>J XY< M9I[ZHJLX0<LM9IﬂZ>J XY< M9I[ZHJLX0<LM9IﬂZ>J
6
< K0M0O`P\RaG%?(I/J X
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5

~
'
M9I,>C_cQbHMFKYC

~
%
M9I,>C_cQbHMFKYC
;\
 kjD! ,o  /ﬂﬁﬃﬂL"!3
$*-	/.Y) +*)`#%-@.0$


X
~*
X
~
M9I,>C_cBb_MFKYC


X
~*
X
~  
M9I,>C_cBb_MFKYC


X
~*
X
~  
M9I,>C_cBb_MFKYC


X
~*
X
~ Ł 
M9I,>C_cBb_MFKYC


X
~*
X

~  
<F=/?(ADC>EHG%?(I/J XY<4Z_?%]^C_CHJ 6 < K0M0O`P\RaG%?(I/J X 5


X
~*
X

~*
M9I,>C_cBb_MFKYC


X
~*
X

~*%
M9I,>C_cBb_MFKYC


X
~
X
~  
<>=@?BADCFEHG%?BI@J XY< M9IﬂZ>J XY<4Z_?%]^C_CHJ 6 < KNM0OQP4RSG%?BI@J X 5 XY<bHRc(EHRJ


X
~
X
~
<F=/?(ADC>EHG%?(I/JLX0<LM9IﬂZ>J XY< M9IﬂZ>J 6 < KNM0OQP4RSG%?BI@J X 5 X 5


X
~ 
X
~  
M9I,>C_cBb_MFKYC


X
~ 
X
~ Ł 
<>=@?BADCFEHG%?BI@J XY< M9I[ZHJLX0<\C_ZHJ 6 < K0M0O`P\RaG%?(I/J X 5 X 5


X
~ 
X

~  
M9I,>C_cBb_MFKYC


X
~ 
X

~*
M9I,>C_cBb_MFKYC


X
~ 
X

~*%
M9I,>C_cBb_MFKYC


X
~
X
~  
<>=@?BADCFEHG%?BI/JLX0<LM9IﬂZ>J XY< M9I[ZHJLX0<\Z'?%]^C_CHJ 6 < KNM0OQP4RSG%?BI@J X 5 X 5 XY<bHRdcBEHRaJ


X
~
X
~
<F=/?(ADC>EHG%?(I/JLX0<LM9IﬂZ>J XY< M9IﬂZ>J XY< M9I[ZHJ
6
< KNM0OQP4RSG%?BI@J X
5
X
5
X
5


X
~
X
~
<>=@?BADCFEHG%?BI@J XY< M9I[ZHJLX0<LM9IﬂZ>J XY<4C_Z>J
6
<LKNM0O`P\RaG%?(I/JLX
5
X
5
X
5


X
~

X
~
Ł

M9I,>C_cBb_MFKYC


X
~

X

~


M9I,>C_cBb_MFKYC


X
~

X

~*
<>=@?BADCFEHG%?BI/JLX0<LM9IﬂZ>J XY< M9I[ZHJLX0<LM9IﬂZ>J XY< M9IﬂZ>J XY< M9I[ZHJLX
< M9IﬂZ>J XY< M9I[ZHJLX0<LM9IﬂZ>J XY< M9I[ZHJLX0<LM9IﬂZ>J XY< M9IﬂZ>J
6
<LKNM0OQP4RSG%?BI/JLX
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5
X
5


X
~

X

~*%
M9I,>C_cBb_MFKYC


X
~
X
~


<F=/?(ADC>EHG%?(I/J XY< M9I[ZHJLX0<LM9IﬂZ>J XY<4 C'Z>J XY<4Z_?%]^C_CHJ
6
<LKNM0OQP4RSG%?BI/JLX
5
X
5
X
5
X0< bHRc(EHRJ


X
~
X
~
<>=@?BADCFEHG%?BI@J XY< M9IﬂZ>J XY< M9I[ZHJLX0<\C_Z>J XY< M9IﬂZ>J
6
<LKNM0OQP4RSG%?BI/JLX
5
X
5
X
5
X
5


X
~
X
~
<F=/?(ADC>EHG%?(I/JLX0<LM9IﬂZ>J XY< M9IﬂZ>J XY< M9I[ZHJLX0<\C_Z>J XY<4C_Z>J
6
< K0M0O`P\RaG%?(I/J X
5
X
5
X
5
X
5
X
5


X
~

X
~
Ł

<F=/?(ADC>EHG%?(I/JLX0<LM9IﬂZ>J XY< M9IﬂZ>J XY<4 C_ZHJLX0<\C_ZHJ
6
< KNM0OQP4RSG%?BI@J X
5
X
5
X
5
X
5


X
~

X

~


M9I,>C_cBb_MFKYC


X
~

X

~*
M9I,>C_cBb_MFKYC


X
~

X

~*%
M9I,>C_cBb_MFKYC


X
~Ł
X
~


M9I,>C_cBb_MFKYC


X
~Ł
X
~
M9I,>C_cBb_MFKYC


X
~Ł
X
~
M9I,>C_cBb_MFKYC


X
~Ł
X
~Ł
M9I,>C_cBb_MFKYC


X
~Ł
X

~
<>=@?BADCFEHG%?BI@J XY< M9I[ZHJLX0<\C_ZHJLX0<\Z_?]^C_C>J
6
<LKNM0O`P\RaG%?(I/JLX
5
X
5
X
5


X
~
Ł
X

~*
M9I,>C_cBb_MFKYC


X
~
Ł
X

~*%
M9I,>C_cBb_MFKYC
;
